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CENPP-PE-HR 6 September 1991
Jim Britton (x6471)

Bonneville Navigation Lock Sediment Evaluation
Abstract

According to requirements in section 404 (b) (1) of the Clean Water Act, sediments
downstream from the Bonneville Navigation Lock were evaluated and found to be acceptable for
unconfined in-water or upland disposal with no unacceptable adverse environmental impacts
expected. The sediment ranged from sandy gravel to gravelly, silty sand. Concentrations of
metals were below screening levels. Pesticides, PCBs and PAHs were below method detection
limits.

Introduction

1. The Bonnevile Navigation Lock is located at River Mile (RM) 145.38 on the south side of
the Columbia River. The authorized Federal navigation channel in this reach of the river is 300
feet wide and 27 feet deep, although currently the depth is maintained at 17 feet. The project
width narrows from 300 feet at RM 145.15 to approximately 100 feet just downstream from
the navigation lock at RM 145.38.

2. The area just below the navigation lock is dredged infrequently, with 2,050 cubic yards
removed in 1986. Prior to 1986 the last dredging occurred in the late 1970s. There are no
previous sediment quality reports covering this small downstream area below the navigation
lock. This area is in a very high energy regime especially when water is released from the lock
to lower an upstream vessel to the downstream level.

3. The purposes of the present study were to measure the physical nature of the sediment
and to take some measurements of chemicals of concern to round out our knowlege of
contaminants, if any, in the area.

Methods

4. Sediment samples were taken from three locations below the navigation lock (Figure 1).
One sample, B-3, served as a reference site for possible downstream in-water disposal.
Because of the rocky nature of the material below the lock, several attempts were made with a
ponar grab sampler before acceptable samples were obtained. The material consisted of fist-
sized, very angular rocks which were probably fill material used in constructing the north
levee bordering the channel and for lining the south bank of the channel (see Figure 1).
Samples for physical analysis were stored in zip-lock bags and delivered to U. S. Army Corps of
Engineers Materials Lab, Troutdale, Oregon where grain size distribution and volatile solids
were measured. Sub-samples of B-1 and B-2 were taken for chemical analyses using standard
methods of handling and storage. These were composited into one sample, B-1/2, which was
sent to Columbia Analytical Associates, Kelso, Washington where chemical tests were conducted
to measure metals, pesticides, PCBs, PAHs, TOC and acid volatile sulfides (AVS).




Results
Physical

5. The material in the channel directly below the navigation lock is gravelly with some sand
and fines. Several attempts were made to obtain samples by criss-crossing along the entire
length and width of the shoal area in the channel, an area about 1,000 by 200 feet. The ponar
sample attempts often came up empty or with a few fist-sized, angular rocks in the sampler.
Sample B-1 contained enough material to keep for physical and chemical analysis. This
material was a silty sand with gravel having a mean grain size in the range of pebbles (12.33
mm, Table 1). Sample B-2, near the edge of the channel from an area where wood chip bardges
are sometimes moored (Figure 1), was a silty sand with some clay. Based on the attempts to
obtain samples from throughout the project area, the B-2 material is characteristic of only a
small part of the project sediments. The reference sample B-3, taken downstream from the
project in a very high energy area of the Columbia River, was a well graded gravel with sand.
This sample served to characterize potential in-water disposal site sediment. The organic
content of all three samples, as measured by volatile solids, was between 2.2 and 3.8 percent.

Chemical

6. The project sediments were below EPA, Region 10 and USACE, Portland District
screening levels for metals (1,2). There were no detectable concentrations of pesticides, PCBs
and PAHs. Acid volatile sulfides (AVS) were 0.14 p-moles/g. Total Organic Carbon (TOC) was
12.1 mg/g (1.21 %).

7. Quality control for all the chemical analyses was acceptable (see attached CAS QC
report). Laboratory blanks for all methods were free of targeted analytes. Surrogate
recoveries and relative percent differences of laboratory duplicates of pesticides, PCBs and
PAHs were within QC limits. Matrix spike recoveries of metals, AVS and PAHs were also
acceptable. Detection limits were marginally acceptable according to District guidelines for
pesticides, PCBs and PAHs but were below established screening levels. Since none of the
organics were detected they are below screening levels.

Discussion/Recommendations

8. The Bonneville Navigation Lock sediments are acceptable for unconfined in-water
disposal as well as upland disposal (2). The material is composed predominantly of sand and
gravel and is similar to placement sediments as shown by reference sample B-3. This general
area of the river is a high energy environment and dispersive in nature. No chemical
contaminants were found in the project sediment at concentrations above established concern
levels and there are no point sources of contaminants in the area. These factors indicate that no
unacceptable adverse environmental impacts are expected from in-water or upland disposal.



Table 1.

Results of physical analyses of Bonneville Navigation Lock sediments.

mean volatile
sample gr. size gravel sand fines solids TOC*
mm % mg/g
B-1 12.33 24.2 49.2 26.6 3.8 12.1
B-2 0.12 0.1 78.9 21.0 3.0
B-3 7.16 81.3 18.7 0.0 2.2
* from composited sample of B-1 and B-2
Table 2.
Concentrations of contaminants in Bonneville Navigation Lock sediments.
sample As €5 Cr Cu Hy Ni Pb Zn AVS  Organics*
ppm um/g ppb
B-1/2¢% 3.0 0.8 16.0 22.0 nd 18.0 14.0 124 0.14 nd
* organics/detection limits

pesticides 10-30 ppb

PCBs 100
PAHs 100
t composite of sample B-1 and B-2
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COLUMBIA RIVER SALMON FLOW MEASURES SEDIMENT QUALITY CHEMICAL ANALYSIS SCHEDULE

SAMPLE #

DATE

LOCATION __ RIVER MILE Metals PAHs __ Phenols  PesUPCB's Toc AVS _ Dioxin/Furans 18T
[CASCADE LOCKS — 0 1492 R
|MARINA CL-VC-1 9/24/91 X x X
CL-VC-1* 9/24/91
CcLVC-2 9/24/91 x x x x
cL-ve-2* 9/24/91
CL-GC-1 9/25/91
; cL-P-1 9/25/91 x x x X x x
ROCKCREEK W 1500 R
PARK AC-VC-1 9/24/91 X X x x x
RC-VC-1* 9/24791
RC-VC-2 9124191 x X x X x
RC-VC-2* 9/24/91
RC-VC-3 9/24/91 x X X x X x
RC-VC-3* 0/24/91
RC-P-1 9/25/91 X X X X X x
RC-P-2 9/25/91 X X X x X X
RC-P-3 9/25/91 x x X x X
RCI-P-1 9/25/01 X X X X x
RCI-P-2 9/25/91 X X X X X
HERMANCREEK O 150.8
HC-P-1 10/10/91 x X X X x X
HC-P-2 10/10/91 " x x X X x X x
HC-P-3 10/10/91 X X x X x x x
HC-P-4 10/10/91 X X . X X X X
| GOVERNMENT o119 C
loovE ac-P-1 10/10/91 X x x X x
Qac-P-2 10/10/91 x x x X x
WIND RIVER BOAT W 1548 R
RAMP/ MOUTH WR-P-1 9/25/01
WR-P-2 9/25/91 X x X b X X
WR-P-3 9/25/91 X X x X X x
WR-P-4 9/25/01
/ WR-P-5 9/25/91
MOUTHOFWIND W 1548 C
RIVER WR-VC-1 9/24/91 x X X X
WR-VC-1*  9/24/91
WR-VC-2 9/24/91 X X X X
WR-VC-2*  0/24/91
WR-VC-3 9/24/91 x X x
/ WR-VC-3*  9/24/91
HOMEVALLEY W 1548 C
LUMBER MILL HV-VC-1 9/24/91 X x x x X x X
HY-VC-1* 0/24/91
HV-VC-2 9/24/91 X X X
HY-vC-2° 9124791
HV-VC-3 9/24/01 x X X x X X X
) HV-VC-3° 9/24/91
PORTOFHOOD - 0 169.0 C
RIVER PHA-VC-1 9/26/01 x X x X X X
PHR-VC-1*  9/26/91
PHR-VC-2 9/26/91 x X x x
PHR-VC-2*  9/26/9%
PHR-VC-3 9/26/91 x X X X 3 X X
PHR-VC-3*  9/26/91
HOOD AIVER 0 1604 R
MARINA HRM-VC-1 9/26/91 X X X X X
HRM-VC-1*  9/26/91
HAM-VC-2 9/28/91 x X X X X
J : HRM-VC-2°  9/28/91
SOSSLUMBER ~ W 1706 C
$DS-VC-1 9/26/91 X X X X X
80S-VC-1*  9/26/91
8DS-VC-2 9/26/91 X X x X X X
SDS-VC-2*  9/26/01
$DS-VC-3 9126791 X x X x x X
SDS-VC-3°  9/26/91
BINGEN BOAT W i717 R
BASIN & MARINA BM-VC-1 9/26/91 X X X X x X
BM-VC-1* $/26/91
BM-VC-2 9/26/91 X X
BM-VC-2° 9/26/91 .
BM-VC-3 9/26/914 X X X x
s BM-VC-3* 9/26/91
MAYERSTATE O 1810 R
PARK MSP-P-1 9/25/91 x x X x x x
MSP-P-2 9/25/91 X x X X X X
MSP-P-3 9/25/91 X x x X X
MSP-P-4 $/25/91 X X X X X

NOTE 1: Sample cade; (VC) Vibracore, {GC)
los Were Composited Per S:

NOTE 2: Dloxin/Furan S:

Gravity Core, (P) Ponar, (*) Physical Analyses Only.
Nea.

P




Columbia River Salmon Flow Measures Sediment Quality Physical Data

LOCATION  RIVER MILE SAMPLE # DATE TIME WATER DEPTH PENETRATION CORELENGTH VOLATILE SOLIDS MEDIANGS MEANGS %FINES
(toet) (feet) {inches) %) D50 (mm) {mm) %

[CASCADELOCI 0 149.2 R

MARINA CL-VC-1 9/24/91 845 15 6 22 45 0.015 0.014 91.5
CL-VC-1* 9/24/91 7.7 0.010 0.009 95.7
cL-vC-2 9/24/91 936 ] 5 27 53 0.081 0.103 36.2
CcL-vC.2* 9/24/91 8.5 0.029 0.034 84.3
CL-GC-1 9/25/91 024 8 0.83 5.1 0.015 0.015 94.6
CL-P-1 9/25/91 935 8 NA NA 6.9 0.013 0.012 04.4

ROCKCREEK W 150.0 R

PARK RC-VC-1 9/24/91 1400 5 7 39 4.2 0.320 0.950 229
RC-VC-1* 9/24/91 4.8 0.940 2.016 15.9
RC-VC-2 9/24/01 1416 5 7 14 2.8 0.690 1.880 20.2
RC.vC-2* 9/24/91 3.6 1.820 2.780 11.2
RC-VC-3 9/24/91 1425 7 5 18 7.4 0.450 0.840 18.7
RC.vC-3* 9124791 3.6 4.710 7.250 9.2
RC-P-1 8/25/91 1005 12 NA NA 128 0.026 0.041 76.7
RC-P-2 9/25/91 1020 10 NA NA 11.6 0.053 0.075 54.0
RC-P-3 9/25/91 1025 6 NA NA 4.8 0.980 1.277 0.7
RCI-P-1 9/25/91 1035 5 NA NA 5.9 0.220 0.320 233
RCI-P-2 9/25/91 1042 7?7? NA NA 8.8 0.160 0.191 28.5

HERMANCREEY O 150.8
HC-P-1 10/10/91 1010 15 NA NA 19.9 0.013 0.013 89.2
HC-P-2 10/10/91 1028 15 NA NA 1.7 38.700 31.280 18.7
HC-P-3 10/10/91 1040 11 NA NA 11.7 0.096 0.103 32.0
HC-P-4 10/10/91 1100 1 NA NA 3.8 0.045 0.050 84.4

QOVERNMENT O 1519 C

COVE GC-P-1 10/10/91 1230 12 NA NA 9.6 0.013 0.012 94.1
GC-P-2 10/10/91 1230 1 NA NA 5.0 0.033 0.041 79.2

WIND RIVERD W 154.8 R

RAMP/ MOUTH WR-P-1 9/25/91 900 4 NA NA 2.8 12.800 13.840 1.4
WR-P-2 9/25/91 004 11 NA NA 6.5 15.000 17.900 10.4
WR-P-3 9/25/91 915 7 NA NA 9.7 0.065 0.072 48.7
WR-P-4 9/25/91 920 4 NA NA b 38.000 38.270 0.0
WR-P-5 9/25/91 935 2 NA NA e 25.600 27.930 0.0

MOUTHOFWIN W 1548 C

RIVER WR-VC-1{ 9/24/81 1236 3 8 26 3.7 0.600 2.010 7.4
WR-VC-1* 9/24/91 25 0.200 0.208 14.1
WR-VC-2 9/24/91 1305 2 8 42 45 0.019 0.018 93.8
WR-VC-2* 9/24/91 16.1 0.063 0.069 49.8
WR-vC-3 9/24/91 1318 3 5 34 4.4 0.140 0.149 17.5
WR-VC-3* 9/24/91 10.7 0.110 0.110 27.9

HOMEVALLEY W 154.8 C

LUMBER MILL HVY-VC-1 9/24/91 1115 14 6 21 123 0.022 0.033 82.1
HV-vC-1* 9/24/91 6.8 0.015 0.014 86.6
HV-VC-2 9/24/91 1145 12.5 12 40 11.6 0.023 0.046 75.1
HV-vVC.2* 9/24/91 1.3 0.065 0.091 493
HV-VC-3 9/24/91 11585 125 8 34 1.3 0.019 0.018 82.6
HV.VC-3* 9/24/91 7.6 0.110 0.197 38.0

PORTOFHOOD 0 16900 C

RIVER PHR-VC-1 9/26/91 950 12.6 [ 27 4.4 0.035 0.084 58.2
PHR-VC-1* $/26/91 0.9 0.280 0.330 2.1
PHR-VC-2 9/26/91 1002 14 7 46 3.9 0.036 0.065 67.8
PHR-VC-2* 9/26/91 3.8 0.032 0.047 73.8
PHR-VC-3 9/26/91 1010 18 6 30 3.3 0.070 0.082 45.3
PHR-VC-3* 9/26/91 4.3 0.095 0.170 28.6

HOODRVER O 169.4 R

MARINA HRM-VC-1 9/26/91 1223 16 5 25 1.5 0.130 0.354 26.7
HRM-VC-1* 9/26/91 1.2 0.970 7.350 6.0
HRM-VC-2 9/26/91 1235 17 6 27 28 0.053 0.064 §5.7
HRM-VC-2* 9/26/91 2.4 0.065 0.118 49.3

SD&SLUMBER W 170.6 C
$DS-vC-1 9/26/91 1045 18 3 ] 5.0 0.030 1.040 66.2
SDs-vC-1* 9/26/91 7.0 0.045 0.031 57.7
SDSs-vC-2 9/26/91 1058 14 5 27 6.9 0.150 0.169 23.7
S$DS-vC-2* 9/26/91 4.6 0.009 0.009 99.1
8Ds-vC-3 9/26/91 1108 14 4 22 4.5 0.030 0.037 80.0
$DS-VC-3* 9/26/91 4.8 0.009 b 908.2
1A&B 11/6/91 13.3 0.020 0.026 84.1
2A&B 11/6/91 1.3 0.022 0.026 84.5
3A&B 11/6/91 10.0 0.022 0.026 86.3
4A88B 11/6/91 8.2 0.021 0.025 87.1
5A&B 11/6/91 8.9 90.028 0.031 824
6A&B 11/6/91 3.8 0.024 0.025 92.3
7A&8B 11/6/91 5.4 0.025 0.028 86.2

BINGEN BOAT W 171.7 R

BASIN & MARINA BM-VC-1 9/26/91 1135 15 6 39 4.0 0.027 0.036 79.3
8M-vC-1* 9/26/91 3.6 0.039 0.046 64.1
BM-vC-2 9/26/91 1145 14 7 47 5.1 0.022 0.025 93.7
BM-vC-2* 9/26/91 4.6 0.022 0.024 95.2
BM-VC-3 9/26/91 1156 14 7 34 28 0.038 0.044 73.0
B8M-VC.3* 9/26/91 45 0.030 0.041 76.4

MAYERSTATE O 181.0 R

PARK MSP-P-1 8/25/91 1320 6 NA NA 10.5 0.042 0.045 70.6
MSP-P-2 0/25/91 1326 7 NA NA 4.0 0.027 0.030 88.5
MSP-P-3 0/25/191 1333 7 NA NA 9.7 0.018 0.015 90.1
MSP-P-4 9/25/91 1337 8 NA NA 4.2 0.018 0.017 95.5

NOTE 1: (%) Denotes for physical analysis taken from the core catcher and nose cone of the vibracore.

NOTE 2: Sample code; {VC) Vibracore, {(GC) Gravity Core, (P) Ponar, Sample 1A&B-7A&B were collected by clamshell.
NOTE 3: Fines is defined as that material passing a #230 sieve.




Columbia River Salmon Flow Measures Sediment Quality Heavy Metal Data

| SAMPLE # JOC AVS Arsenic Cadmium _ Chromium Copper Lead Mercyry Nickle Zinc
% mo/Kg mg/Kg mg/Kg —mg/Kg mo/Kg mg/Kg mg/Kg mg/Kg |
CL-VC-1 0.79 0.1 3 0.2 L1 38 14 0.07 33 (1]
CL-VC-2 0.95 «0.1 [ 0.9 18 22 37 0.05 20 125
ICL-P-1{ 252 20 [} 1.9 28 51 27 0.1 20 228
RC-VC-1{ 0.23 0.1 4 0.1 20 63 10 0.03 13 80
RC-VC-2 0.19 -0.1 4 0.1 16 (13 8 0.03 16 76
RC-VC-3 5.84 -0.1 7 0.1 13 (1] ] 0.03 14 74
RC-P-t 3.51 08 5 (X ] 18 64 18 0.07 15 108
RC-P-2 3.6 0.9 25 04 18 (1] 13 0.08 19 [ 1)
RC-P-3 0.25 -0.1 [ 0.1 10 58 L 0.04 16 61
RCI-P-1 1.50 0.1 8 0.6 12 (1] 8 0.04 18 (1]
RCI-P-2 1.77 0.1 1] 03 12 64 8 0.03 18 70
HC-P-1 6.37 16 1] 08 24 44 20 0.08 23 137
HC-P-2 3.01 -0.5 5 11 25 33 16 0.06 22 130
HC-P-3 6.48 11 3 0.2 22 34 7 0.02 22 [
HC-P-4 1.07 05 4 [ X ] 16 18 12 0.05 16 121
ac-P-1 an 178 7 22 32 46 k] 0.13 22 268
GC-P-2 1.68 33 [ 14 20 25 17 0.08 18 173
WR-P-2 149 -0.1 5 (X 4 12 44 10 0.04 13 78
WR-P-3 3.70 -0.1 4 0.2 13 41 10 0.06 1" (1]
WR-vC-1 0.10 -0.1 3 -0.1 7 48 4 0.03 9 63
WR-VC-2 0.31 -0.1 4 0.1 8 33 8 0.04 11 70
|WR-VC-3 143 -0.1 1] 0.2 12 47 [] 0.06 15 o8
HV-VC-1{ 5.15 04 5 15 22 56 18' 0.10 | 18 100
HV-vC-2 2.28 (X 1) 1.2 14 42 17 0.11 15 95
HV-VC-3 0.30 0.2 4 05 14 49 12 0.10 13 o1
;HR-VCJ 247 -0.1 4 08 21 30 12 0.00 14 87
PHR-VC-2 1.22 03 s 08 13 18 10 0.05 1" 90
PHR-VC-3 1.31 -0.1 3 0.7 1 19 15 0.06 10 [13
HRM-VC-1 0.74 -0.1 4 [ X ] 16 21 32 0.03 10 108
HRAM-VC-2 0.78 -0.1 2 03 18 22 ] 0.03 15 73
0.81 04 3 04 25 24 14 0.06 14 1"
1.08 0.1 (] 07 26 29 39 0.1 25 107
1.28 03 7 18 20 26 24 0.12 19 174
1.34 0.3 4 04 23 2¢ 13 0.08 24 (1]
1.73 0.7 13 0.8 24 37 34 0.13 22 152
1.54 -0.1 6 1.1 22/ 25 18 -0.02 20 131
2.34 1.3 4 1.6 18 23 41 0.08 22 142
1.23 1.3 5 15 22 26 48 0.07 23 175
0.62 «0.1 13 0.7 28 32 40 0.03 30 17
1.22 10 ¢ 1.5 22 28 87 0.09 27 178
25 22 34 (1] 87 0.13 33 268
40 10 20-300 50 40 16 250
_57 0.9¢ [X] [ X ] .21 140 160
700 9.6 810 660 .10 1,600
300 25 25 4 .00 20 90
10 1 100 100 .10 100
8 1 25 2 § .30 2
17 25 100 8 55 .60 9 4
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COLUMBIA RIVER SALMON FLOW MEAS ‘EEDIMENT QUALITY PHENOL DATA

SAMPLE # DATE Phenol 2-Chiorophenol 2-Nitrophenol 2,4_Dimethyiphenol 2,4-Dichlorophenol 4-Chioro-3 hiphenol 2,4,6-Triclorophenol 4-Nitrop } 2,4-Dinitrophenol 2-Methyl-4,6-dinitrophenol Pentachlorophenc
CL-VC-1 9/24/91
CL-vC-2 9/24/91
HC-P-2 10/10/91
HC-P-3 10/10/91
HV-VC-1 9/24/91
HV-vC-2 9/24/91
HV-VC-3 9/24/91
SDS-vC-1 9/28/91
SDS-vC-2 9/26/91
MAL 300 300 600 300 300 300 600 2000 2000 2000 2000
Maximum 1] 0 1] 0 0 0 0 0 0 0 1]
EPA, Region 10 Screening Leve 120 10 69

NOTE 1. (P) Ponar Sample, (VC) Vibracore Sample.
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Columbia River Salmon Flow Measures Dioxin Data
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JCASCADE LOCKS CL-VC-1-2 10 149.2 R| 0.87 1.50 2.20 -0.33 -0.33 -0.70 -0.47 -0.70 -0.45 -2.50 -1.00 -0.78 -0.42 -0.26 -1.00 -0.94 «1.30 -0.83 -1.30 -1.90 -0.75 -1.90 2.10 3.90 -1.00 12.00
IMARNA
JROCKCREEX RC-P-1-2 W_ 1500 R| 3.56 0.81 1.80 -0.28 -0.28 -0.43 -0.42 -0.43 -0.41 2.80 -0.22 -0.22 -0.22 -0.22 2.90 240 1.40 1.30 34.00 2.60 -0.32 6.00 30.00 92.00 4.10 130.00
PARK
HERMAN CREEX HC-P-1-4 O1509R| 4.98 0.84 1.40 -0.18 -0.18 -0.41 -0.41 -1.00 -0.51 -6.00 ) -0.40 -0.29 0.46 -0.24 6.10 -1.10 1.3 -0.87 2.60 3.00 -0.46 8.80 15.00 29.00 3.20 110.00
[WIND RIVER BOAT]  WR-P-2-3 W 1548 R| 2.60 -0.32 -0.32 -0.45 -0.64 -0.79 -0.87 -0.87 -0.77 -1.20 -2.10 -1.30 -0.58 -0.68 -2.10 -1.90 -2.00 -1.80 -2.00 -3.20 -1.30 -3.20 4.60 9.80 -2.10 21.00
RAMP/ MOUTH
HOME VALLEY HV-VC-1-3 |W 1548 Ri 258 <0.99 -0.99 -0.23 -0.23 -0.35 -0.35 -0.53 -0.93 -1.70 -0.40 -0.32 -0.29 -0.28 -0.40 -1.00 -1.00 -0.85 -1.00 -1.10 -0.57 250 8.30 14.00 -2.40 38.00
. - O
LUMBEAMILL - - .. - - _ _ - - - ° - . g% - o 7.¥ — ) ) 3 ’;? . [ -]
[PORT OF HOOD PHR-VC-1-3 10 1680 C] 1.67 -0.70 -0.70 -0.32 -0.92 -0.45 -0.45 -0.45 -0.62 -2.70 -0.41 -0.41 <0.41 -0.41 15.00 -0.78 5.80 -0.78 44.00 22,00 -0.85 110.00 | §90.00 1100.00| 170.00 ] 4600.00
RIVER
LS ~ = ~ -~ . -
me §08-VC-1-3 W 17208 C| 1.06 -0.33 -0.52 «0.27 -0.27 -0.63 -0.68 -0.69 047 ) -2.30 -0.77 -0.587 -0.35 -0.40 3.70 ) -1.20 -1.20 -1.20 4.00 560 ' -0.28 11.00 |1 24.00 : 48.00 9.00 380.00
L S e - L ]
Imm BM-VC-1-3 W 171.7 R| 154 -0.17 -0.60 -0.38 -0.38 -0.65 -0.8§ -0.85 -0.84 -2.40 -1.60 -1.90 -0.61 -1.60 3.80 -1.70 -3.00 -1.70 2100 p 1000 ) -5.90 8.00 7.30 ;. 18.00 -2.60 28.00
e SO PR » e ) bt
BASIN 8 MARINA ’
IMAYER STATE MSP-P-1-2 O 181.0 R] 1.78 2.50 3.80 -0.39 -0.56 -0.83 -0.92 -0.92 -0.83 -2.860 «1.00 -0.72 -1.00 -0.59 -1.00 -1.50 -1.40 -1.30 -1.50 -1.10 -0.82 -1.10 -6.90 -8.90 -1.60 26.00
PARK
MINIMUM 087 0.64 1.40 0.00 0.00 0.00 0.00 0.00 0.47 2.80 0.00 0.00 0.46 0.00 2.90 2.40 1.30 1.30 2.60 2.60 0.00 2.50 2.10 3.90 3.20 12.00
IMAXMUM 498 2.50 3.80 0.00 0.00 0.00 0.00 0.00 0.47 2.60 0.00 0.00 0.46 0.00 15.00 2.40 5.80 1.30 44.00 22.00 0.00 110.00 | 590.00 1100.00] 170.00 | 4600.00
Broadbalk, GB * | Soil 1848 NA NA 0.79 .50 .05 .86 1.10 0.82 10.10 0.13 .40 1.00 D.63 -0.01 .66 7.7 0.18 0.31 0.28 5.10 3.30 0.25 4.80 2.80 5.80 2.90 13.00
Broadbak, G8 * | Soil 1988 NA NA .00 .00 .06 6! 1.00 0.8¢ 10.80 0.27 .80 | 1.20 0.81 -0.01 .53 .1 0.31 0.57 0.48 8.60 4.20 0.31 _8.0¢ 6.30 0.0¢ 5.20 25.09
Bothnian Sea ** |SRE § (0-1 om) NA NA 78.0¢ $800.00 , 180.00 1 49. 70.0( 600.00 | 32.00 470.00 | 55.00 56.00 38.0 100.00 710.00 | 34.00 150.00 ©1.00 1100.00 NA NA 720.00 NA 720.00 | -9.00 | 810.00
Bothnian Sea ** ISRE § (30-35 om] NA NA -2, 84.00 -2.50 100.00 | -1. +1.0¢ 21.00 | -11.80 40.00 -0.70 -1.9¢ -1.4 -0.07 7.8 -1.7 -1.70 -6. 42.01 NA NA -2.50 NA 32.00 | -12.00 | -50.00
Baiic Sea 140 (01 cm) NA NA $8.0 780.00 8.40 220.00 | 92.0( 91.0 150.00 | 40.00 620.00 | 110.00 97.00 29.0¢ 94.00 890.00 | 34.00 34.00 76.00 1100.00 NA NA 1100.00 NA 1300.00] 23.00 {1500.00
Balsc Sea ** 140 (30-35 cm) NA NA -2.1 28.00 -1.50 19.00 -0. -0. 8.20 -1.20 22.00 -1.50 =1.5¢ -4.0 -2.10 N | -34 -3.40 -5.20 33.0 NA NA 9.50 NA 39.00 } -15.00 | -73.00
NOTE 1: () indicates none detected, value is the method detection leve!, (ND) Indk none & d when o« imit is not known, (NA) not applicable.

NOTE 2: (") Data from Kjeler, Lars-Owe, ot i, Environmental Science and Technology. 1991, 25, 1619-1627.
NOTE 3: (**) Data from Rappe, Christoffer, ot al., Swedish Envikonmental Protection Agency, Report March 1987.

(- temdls 1ol defeled a mmbes (ent)) Glpuriy 12972 5



Columbia River Salmon Flow Measures Dioxin Data

SAMPLE 2378 TOTAL | 2378 | TOTAL | 12378 | 23478 | TOTAL | 12378 | TOTAL | 123478 | 123678 | 123789 | 294678 | TOTAL | 123478 | 123678 | 123789 | TOTAL |1234878|1234789] TOTAL 1234678] TOTAL | OCOF oo
SITE TCOF TCOF Teoo TCOO | PeCOF | PeCOF | PoCOF | PeCDO | PocDD | HYCOF | HCOF | HeoF | HeoF | HeoF | Heop | Heoo | veoo | weoo | Hecor HpCOF | HpCOD

1989 TEFs 0.10 0.00 1.00 0.00 0.05 0.50 0.00 0.50 0.00 0.10 0.10 0.10 0.10 0.00 0.10 0.10 0.10 0.00 0.01 0.01 0.00 0.01 0.00 0.001 0.001

CL-VC-1-2 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.000 | 0.012

RC-P-1-2 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.14 0.13 0.00 0.03 0.00 0.00 0.30 0.00 0.004 | 0.130

HC-P-1-4 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 ’ 0.00 0.00 0.00 0.13 0.00 0.00 0.03 0.00 0.00 0.15 0.00 0003 | 0.110

WR-P-2-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.000 | 0.02%

HV-vC-1-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.000 | 0.038

PHR-VC-1-3 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.22 0.00 0.00 5.90 0.00 0.170 | 4.800

808-VC-1-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.24 0.00 0.009 | 0.380

BM-VC-1-3 0.00 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.000 | 0.028

MSP-P-1-2 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 0.00 0.000 | 0.026

0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.05 0.00 0.00 0.24 0.13 0.13 0.00 0.03 0.00 0.00 0.02 0.00 0.003 | 0.012

0.25 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.05 0.00 0.00 0.24 0.58 0.13 0.00 0.22 0.00 0.00 5.90 0.00 0.170 | 4.600

.08 .00 .08 .06 0.41 0. 0.07 .00 . 0.07 .02 0.03 .03 D. 0.03 0.00 .0\ 0.00 .003 13

. .00 .08 .0S 0.43 ). 0.14 0.00 . . 0.05 .03 0.06 .05 .04 0.00 .0\ .00 .005 25

.6 .00 .10 .45 35.00 . 16.00 .00 .8 . 10.00 .40 15.00 .10 .00 . .0 . .00 .000 10

D.0 .00 .00 .0( 0.00 .0( 0.00 .00 .00 .00 .0 , .00 0.00 . .00 .0 0. .00 .000 .000

8.60 .00 .40 4. 45.50 . 20.00 .00 11.00 .70 , ). 4 .0 3.40 3.40 . .00 0.00 . 0.00 0.00 .023 .500

0.00 0.00 0.00 0.0¢ 0.00 .00 0.00 .00 0.00 0.00 0.00 .0 .0 0.00 0.00 0.0C .00 0.00 ). 0.00 0.00 0.000 | 0.00¢

Page2
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Columbua Rlver Salmon Flow Measures Sediment Quality Pest/PCB Data

[ 1Y) 2 Disidein Endrin, 4ED00 _Encosulan ¥ SEDOT —Endin Aloehyde  Endosullsn suliaw Wisthorychicr Toxaphany  Clowdsne Toul PGBY)
[RC-P-1 (1st anal) [X]] (1)
-1 (2nd enal) .51 10
HC-P-1 (Nov 21 anel) .37 [ ] [
HV-VC-1 (1st anal) 8.13 -10
HV-VC-1 (2nd anel) 8.3 [
PHR-VC-$ (1st andl) .9 -10
PHR-VC-3 (2nd anal) .31 1
VC-3 (ist andl) 1.28 10
SOS-VC-3 {2nd enel) 1.2 -8
[MSP-P4 (15t anal) 1.22 0
[MSP-P4 (2nd anal) 1.22 .S
MAL (ppb) ] 8 [ ] 1] ) [ [ ] ] 8 ] s ] ] ] 8 3 1 80 20
MRL Elevand (ppb} 20 20 20 20 20 20 20 20 20 20 2 20 20 20 20 20 40 300 200
[] ('] (] (] ('] [] ['] '] (] (] 1¢ ['] [ ] ] $0 [] [] (]
NPP Concem Levels wtal 10 - 20
EPA, Region 10 Saresning Levels 10 10 10 10 10 ol 6.9 . 10
. DNR Sed. Quel. Guidines $0 80 10 10 80 10
29 12 '] 13 [ ] 18 20 1 12 32 24.-% 30

(=)elonstes nol ditiod o ruamben. (Jeel) 18 ooy PgaTest Sgre.



Columbla River Salmon Flow Measures Sediment Quality PAH Low MRL

Fmplo [] TOC Naphthat phthyl Flowens Phenantivens Anthracens Totdl LPAH Fiuoranthene Pyrene  Benz(a)anthracens Clvysens B {b)# ‘ {k)Auor {%)py leonxo(l.h)mhum Benzo(g.h,i)perylene Indeno(1,2,3-cd)pyrens  Total HPAH
CL-VC-1 0.79 70 40 110 80 40 10 10 140
CL-vC-2 0.95 [) [}
[CL-P-1 2.82 [ 120 40 - 160
RC-VC-1 0.23 [ ] []
RC-VC-2 019 0 °
RC-VC-3 584 - [ o
RC-P-4 3851 40 40 70 20 20 80 10 180
RC-P-2 3.6t s0 60 180 100 20 20 300
RC-P-3 028 80 80 80.0 240 0
RCI-P-1 15 70 70 70.0 10 220 “ . [}
RCI-P-2 1.77 ' [ o
HC-P-1 6.37 50 50 180 80 30 10 20 40 20 380
HC-P-2 3.01 20 20 [
HC-P-3 [X1] 0 ]
HC-P-4 1.07 220 20 240 80 30 1o
GC-P-1 wmn [} . [}
GC-P-2 1.88 540 80 590 40 20 80
R-P-2 1.49 [} ]
R-P-8 3.7 120 120 30 20 50
R-VC-1 0.1 0 [}
R-VC-2 0.3t [} ]
R-VC-3 1.4 [ [}
HV-VC-1 8.18 20 20 40 120 40 200
HV-VC-2 228 (] []
HY-VC-3 03 [} 20 20
PHR-VC-1 247 [} 180 180
PHR-VC-2 1.22 o 120 120
[PHR-VC-3 1.31 [ 40 40
HRM-VC-1 0.74 10 10 40 30 70
HRM-YC-2 0.78 20 20 80 20 70
DS-VC-1 0.81 [} 0
1.08 20 20 40 30 10 80
1.28 20 20 80 50 10 30 30 200
1.3 [} []
1.7 20 20 40 ) 4
1.84 [} 40 40
234 20 20 40 30 20 30 20 140
1.23 ] 10 10 20 20 10 70
0.62 [} [
1.22 130 10 140 30 10 20 20 80
50 50 80 20 10 10 20 20 10 10 20 10 10 10 20 10
540  I'] 80 ['] [1] 20 590 180 100 10 180 40 10 30 20 [.1] 20 380
USACE, KPP Concem Levels 1,500 to 2,000
EPA, Region 10 Sareening Leve 210 3 (1] 4 320 130 6,100 430 430 450 670 800 800 [[1] 120 840 [ 1] 51,000
$20/1300 60/2180 7072170 0/1300 770/1920 79071980




Columbia River Salmon Flow Measures Sediment Quallty PAH High MRL

[Sample & Naphthaiens AcenaptiheneAcenaphihyt Fiourens  Phenantirens Anthrecens Yol LPAH Fluoranihene Prrone — Benziajantwacens Chrysene  Benzo(b)uoranthens Benzofk) (Y Dibenzo{a,Njanthracens Benzolg.h.Hperyiens ln‘om(!,z,a-oT)”tmo Yot HPAH |
CLVE1 100 40 140 30 T} 0 10 T T
cLvC-2 , ) : . . L : °
RC-VC-1 ° °
RC-VC-2 ° °
RC-VC-3 . .. e : : : 0
RC-P-1 R e ke € <70 20 ~ 20 ' .0 10 - 180
RC-P-2 Coset 70 ") e 170 190 - 100 20 20 . 300
AC-P-3 0.28 300 ' 300 0
RCI-P-1 15 10 10 _ _— : : "0
RCI-P-2 v . ) , : X ° ,
R-P-2 o otay . ’ R o ) °
R-P-3 37 100 v 100 30 20- 80
R-VC-1 [ X T ° °
R-VC-2 o o : ° * °
R-VC-3 1.48 ° °
HV-VC-1 5.18 : S 20 20 40 120 a0 ‘200
HV-vC-2 228 ° °
HV-VC-3 0.3 ° 20 20
PHR-VC-1 247 . . . 0 180 : ’ 180
PHR-VC-2 . 122 . : o ° 120 : 120
PHR-VC-3 REY) - ° ) 40
HAM-VC-1 0.7¢ 10 10 40 30 - 70
HRAM-VC-2 ors S 20 20 s0 20 : : 70
0 °
20 20 40 30 10 , S 00
L S 20 0. . 80 10 30 : 30 T <. 200
20 20 40 . .0
. ° _ ‘ v °
° : . °
20 20 40 30 20 30 20 140
° 10 10 20 20 10 70
° °
10 10 30 10 20 20 80
100 100 100 20 10 10 20 20 10 10 20 ' 1 10 10 20 10
400 400 400 80 .0 .o - 80 s 80 a0 .0 40 80 . T
300 Y 9 ) 80 20 300 180 100 10 180 40 0 30 20 80 20 : 200 |
1,500 © 2,000
210 6 . . 320 130 6,100 €30 430 70 800 800 .80 120 840 Y T I . 51,000
52011300 . ; 860/2160 87012179 ggoq; 77011920 79011980 - : :
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CENWP-PE-HR October 1997

Bonneville Second Powerhouse Forebay Sediment Evaluation

Abstract

In July 1997 seven sediment samples were.céllected from Bonneville Second
Powerhouse forebay and water supply conduits. Two of the samples were taken from the
downstream portion of the south Auxiliary Water Supply (AWS) conduit by divers
inspecting the inside of the south AWS. Three additional samples were taken from the
surface of the sediment deposits at the north end of the forebay. The final two samples
were collected from the sediment and woody debris removed from the north AWS intake
trash rack by clamshell and stockpiled on-Cascade Island, at the south end of the
Elevation: 90 Deck crane way extension. Physical analysis, run on four sediments,
indicated the miaterial ranges from'gavel to very fine sand, with largest fractions in the
coarse to medium sand range. Chemical analysis, run on five sediments, included metals,
pesticides/polychlorobiphenyls (PCBs), polynuclear aromatic hydrocarbons (PAHs), total
organic carbon (TOC), acid volatile sulfide (AVS), phenols and dioxin screen (P450).
The portion of the sample submitted to the lab is representative of the material dredged
except for the woody debris. Since the wood is waterlogged and would not be a
navigation hazard covered under the ocean disposal rules, it can be placed in-water with
the sediment.

Introduction

1. Bonneville Second Powerhouse is located at River Mile (RM) 145 on the north side
of the Columbia River.

2. There has been no prior sampling at Bonneville Second Powerhouse. Informational
sampling and analysis was done on sediment downstream from the First Powerhouse
Navigational Lock, on the south side of the river, in 1991 (1), with results acceptable for
unconfined in-water or upland disposal . This same downstream area was dredged
in1986 and in the late 1970s.

3. This project was conducted for emergency debris removal and maintenance dredging
of the Second Powerhouse forebay.

Methods

4. As previously mentioned, on July 24,1997 two sediment samples were taken by divers
inside the AWS conduit located at the south end of the Second Powerhouse forebay
(Figure 1). These samples, PH#1 and PH#2, were submitted for chemical analysis only,
due to lack of volume for physical analyses. Three surface sediment samples, B2-GC-1
(lost due to rupturing of the plastic bag containing the sample), B2-GC-2 and B2-GC-3




(Figure 1), were taken with a Benthos gravity corer at the north end of the forebay on July
28,1997. These samples were difficult to recover because of an unusually large
percentage of shell fragments and woody debris, which would not allow the sampler's
retainer to close and hold the sample properly. However, the portion of the samples sent
to the laboratory did not contain large amounts of volatile solids (B2-GC-1 (lost) ,2.77%

- for B2-GC-2 and 2.44 % for B2-GC-3). Two samples, taken July 28, 1997, B2-G-1 and
B2-G-2 (Figure 1), were collected from the sediment removed from the north AWS
intake trash rack by clamshell and stockpiled on Cascade Island (only chemical analysis
were run on these samples). Physical samples were placed in zip-lock bags and shipped
to Columbia Analytical Services (CAS), Kelso Washington, for dredge analysis (particle
size, hydrometer, particle shape, void ratio, dry bulk density and volatile solids).
Chemical samples were placed in, pre-cleaned, EPA approved, glass jars and chilled to 4°
Cx2°C. Samples were shipped, using EPA approved methods for shipping and
handling, to Columbia Analytical Services (CAS) for analysis of metals, acid volatile
sulfide (AVS), pesticides/ polychlorobiphenyls (PCBs), polynuclear aromatic
hydrocarbons (PAHs) by SIM method, total organic carbon (TOC), phenols and dioxin
screen (P-450). All sampling and analysis were performed according to EPA/USACE
approved methods ( 4 ). Laboratory quality control (QC) standards were run by CAS
laboratory during sample analysis. '

Results/Discussion

5. The results of physical analysis are shown in Table 1. There was little variance
between samples. The percent passing the No. 200 screen ranged from 4.7 % to 7.7 %
with volatile solids from 1.6 % to 3.6 %. However, based on the difficulty of obtaining
samples with the gravity corer, and the large volume of large woody debris in the
sediments removed from the AWS trash rack, the samples collected are not considered
representative of the material to be dredged. Woody debris observed in the stockpiles of
materials removed from the forebay prior to the sampling operation ranged from a few
millimeters to more than 10 meters in length. The stockpiled materials were removed
from the AWS intakes using both a 4 cubic meter trash rake that collects material by
raking the intake screen (approximately 6-inch by 6-inch mesh) and a 1.5 cubic meter
clamshell bucket that can reach up to 10 meters away from the powerhouse intakes.
Neither of these devices are reported to get good recovery of the sediment fraction of the
material taken from the forebay. The trash rake retrieved a 2 cubic meter bulk sample
from which B2-G-1 and B2-G-2 were obtained. It was visually estimated to contain 5%
woody debris, most of which was small bark fragments, but several pieces of wood
roughly 1 meter long and 3cm diameter were also in the partially filled rake. Allowing
for the 500ml sample size, which was found to contain around 2.7 % volatile solids, the
5% visual estimate of woody debris in the sediment probably represents the bulk
percentage of wood to be expected in the total volume of material to be dredged. Since
the wood is waterlogged and would not be a navigation hazard covered under the ocean
disposal rules, it can be placed in-water with the sediment.




6. The concentrations of inorganic and TOC are shown in Table 2. All concentrations
are below established screening levels of concern (SLC) (3). Zinc was the metal with the
highest concentration with a low of 97 ppm and a high of 114 ppm. The average level of
zinc at 104 ppm is only 65 % of the SLC. Cadmium had the second highest concentration
level with an average of .96 ppm which is only 33 % of the SLC. All of the other metals

"~ were less than 15 % of the SLC.

7. The results of organic analysis are shown in Table 3 & Table 4. PCBs were not
detected in any on the samples. Pesticides (4,4'-DDT and Lindane) were detected in three
of the samples, but similar levels were also found in the method blank. The samples were
re-extracted past recommended holding time with only one sample showing a
concentration (4,4'-DDT = 3 ppb < half of the SLC) above the method detection limit.
PAHs were less than 30% of the SLC. Phenols analyses were all less than the SLC, with
4 methylphenol detected at 100ppb (83% of the SLC) in sample B2-GC-1. The other
phenols were less than 17% of the SLC, with most below the method detection limit. All
concentrations of organics are below established concern levels (3).

8. The results of physical and chemical analyses of the sediment compare with the
samples taken downstream of the Bonneville Navigational Lock in 1991. The material is
similar to that of other Columbia River sediment studies (5). This and previous sediment
quality evaluations in the area conclude that no unacceptable, adverse environmental
impacts would be expected from its disposal. The disposal of this material meets the
provisions of the Clean Water Act (CWA) for both unconfined in-water and upland
disposal.
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) Figure | )
Bonneville Powerhouse #2 Sediment Sampling, July 1997
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Table 1

Bonneville Powerhouse #2 Sediment - Physical Analysis

mm >No.10 No. 20-200 <NO. 200 %
>2.0mm 0.85-0.075mm <0.075mm

sample median grain size gravel sand fine volitle solids
Bz_GC_ l * * * * * *
B2-GC-2 0.13000 2.1 93.2 <4.7 2.77
B2-GC-3 0.13500 1.8 90.5 <1.7 244
B2-G1 0.13500 1.6 93.2 <52 3.62
B2-G2 0.13400 0.6 94.1 <53 1.57

* Sample B2-GC-1 Lost when bag ruptured.

Table 2

Bonneville Powerhouse #2 Sediment - Inorganic and Total Organic Carbon (TOC) Analysis

As Cd Cr Cu Pb Hg Ni Ag Zn AVS TOC

ppm ppm %

B2-GC-1 4 0.44 10.0 16.3 7.66 <0.05 11.1 0.10 97.8 2.0 0.43
B2-GC-2 3 0.25 9.3 10.0 7.58 <0.05 11.1 0.06 96.9 <0.3 0.39
B2-GC-3 5 0.39 9.2 14.9 8.6 <0.05 10.3 0.11 105 <0.3 0.21
PH2 #] 2 0.26 10.9 10.6 8.86 <0.05 11.4 0.06 108 23 0.35
PH2 #2 15 0.26 11.2 10.7 8.75 <0.05 10.6 0.07 114 2.1 0.08
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Table 3

Bonneville Powerhouse #2 Sediment - Organic Analysis

PCB -7 arochlor analytes (ppb)

Pesticides - **19organochlorine analytes (ppb)

alapha-BHC gamma-BHC (Lindane) 4,4-DDT
B2-GC-1 ND <0.2 0.2* (r=<0.2) 0.7* (r=<0.2)
B2-GC-2 ND <0.2 <0.2 <0.3
B2-GC-3 ND <0.2 0.3* (r=<0.2) 2* (r=3)
PH2 #1 ND <0.2 <0.2 0.5* (r=<0.2)
PH2 #2 ND 0.2 0.3* (r=<0.2) 1* (r=<0.2)

ND = none detected

** table shows only analytes where detection was noted

*Low level concentrations of Lindane and 4,4-DDT were present in the Method Blank.

The affected samples were reextracted past the recommended holding time. The results from both are reported.

I =rerun



Table 4a

Bonneville Powerhouse #2 Sediment - Organic Analysis (cont'd)
Polynuclear Aromatic Hydrocarbons (PAH) - 8 (low density) analytes

Acenapththene Acenaphthylene Anthracene Dibenzofuran Fluorene
B2-GC-1 18 0.7 13 1 10
B2-GC-2 1 2 <0.6 <0.5 0.9
B2-GC-3 2 6 4. 1 1
PH2 #1 <0.5 0.2 <0.6 <0.5 <0.5
PH2 #2 1 0.6 0.9 <0.5 0.7

2-Methylnapthalene Naphthalene Phenanthrene

Total Low PAHs

B2-GC-1 3 3 29 77.7
B2-GC-2 2 4 1 10.9
B2-GC-3 3 i 3 4 24
PH2 #1 ' 1 0.8 0.9 2.9
PH2 #2 2 3 3 11.2



W B

N

Table 4b

Bonneville Powerhouse #2 Sediment - Organic Analysis (cont'd)
Polynuclear Aromatic Hydrocarbons (PAHs) - 10 (high density) analytes

[

Benz(a)anthracene  Benzo(b)fluroanthene Benzo(k)fluroanthene Benzo(g,h,I)perylene  Benzo(a)pyrene

B2-GC-1 5 4 4 7 7

B2-GC-2 <0.7 <0.8 <0.6 1 1

B2-GC-3 2 3 - 2 2 2

PH2 #1 1 1 1 1 2

PH2 #2 <0.7 <0.8 <0.6 0.5 <0.5
Chrysene Dibenz(a,h)anthracene Fluoranthene Indeno(1,2,3-cd)pyrene Pyrene

B2-GC-1 7 3 22 7 27

B2-GC-2 0.8 0.6 1 1 1

B2-GC-3 5 1 13 1 11

PH2 #1 1 <0.5 2 1 2

PH2 #2 0.6 <0.5 2 <0.7 1

Total High PAHs

B2-GC-1 93.0

B2-GC-2 6.4

B2-GC-3 42.0

PH2 #1 12.0.

PH2 #2 4.1
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Table 5

Bonneville Powerhouse #2 Sediment - Phenol Analysis (ppb)

Phenol 2-Methylphenol 4-Methyiphenol  2,4-Dimethylphenol

Pentachlorophenol

B2-GC-1 10 <30 100 <50 <50
B2-GC-2 <8 <30 <50 <50 <50
B2-GC-3 <8 <30 <50 <50 <50
PH2 #1 20 <30 <50 <50 <50
PH2 #2 <8 <30 <50 <50 <50
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Report Date: December 17, 2001
Job MNumber: AI1iZ0B
PO Number: 3142
Project No: None Provided
Project Name: None Provided
Pat Hunter
US Army Corps of Engineers
Bomneville Lock & Dam
General Delivery
Cascade Locks, OR 97014
Amnalytical Narrative

The sample was received on 11/20/01 by Coffey Laboratories, Inc. (CLI) Sample Reception personne] under
strict chain of custody protocol. The following information was provided at the time of sample reception:

= =
Laboratory Collection  Collection
Sample 1D Feld Ifentification Matriz Drate Time
ALT1Z0E-] 2 Sand 1171901 NP
ALTI20B-2 5 Hand 11719801 NP
AlL120B-5 S Sand 1171901 bl
e e A

The recommended holding time for each batch of analyses was in accordance with the data quality ohjectives as
specified n the CLI Quality Assurance Plan unless otherwise noted.

Acceplable precision and accuracy were achieved for all analyses associated with this work order as
demonstrated by the recoveries of the quality control samples analyzed concurrently with each batch.

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximuom of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department.

Sincerely,

A Lkl

Technical Services
TS fatc

Coffey Laboratories. Inc.
12423 M.E, Whitaksr Way * Poriland, OR = 97230 » {503) 254-1794 = FAX (303) 254-1452
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Analytical Data

USs Army Comps of Engineers Job Number: A11120B
Page Number: 2 of 7

Lab Sample ID: Al11120B-1
Field ID: 2
Date/Time: 11/19/01
Matrix: Sand

EPA Category: Extractable Organics
Amnalysis Performed: EPA 8081; Organochlorine Pesticides by GC/ECD
Amnalysis Date: 12/06/01

Analvst: AB
Drerection Laboratory Analytical

Parametes L irmit Blank Fesull
Aldrin OIS ND ND
alpha-BHC 0.0006 MDD MD
beta-BHC (0. DG MDD MD
gamma-BHC (Lindane) 0.0006 ML M
deltz-BHC [, D0 WD MWD
Chlardans .02 WD M
4. 4-D 00 0, OO NI B
4 4-DDE 000K ND W

4-DDT 0.0006 ND ND
Dieldrin (.00 WD Nk
Endosulian I 000G ND ND
Endosulfan IT 0.0006 MDD MDD
Endosullan sullate R M ML
Endirin 0, 006 Ny |
Endrin aldehyde (. 0006 M M
Endrin ketome 0, 000G NI MDD
Heprachlor 0000 WD M
Heptachlor eporxide 0.0 WD M
Hezachiorobenzene 0.000% MO WD
Methoxychlor 0,001 HND NI
Toxaphens (.06 WD NIx
Propachlor 0,005 MDD NI
Aroclor 1016 R ES D MDD
Aroclor 1221 0.0 M MDD
Arpclor 1232 0.0 N ND
Aroclor 1242 .06 ML MDD
Aroclor 1248 {006 MT ND
Aroclor 1254 0.06 WD M
Pentachioronitrobenzens (Surr.) - - TE%
Decachlorobiphenyl {Sore.) - = 103 %

Results expressed as mg/ke unless otherwize noted.
MND mesns none detected &t or abowe the detection linit [isted,

Coffev Laboratories, Inc.
12423 M.E. Whitaker Way = Portland, OF = 97230 = (503} 254-17%4 « FAX (503 254-1452
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Amnalytical Data

US Army Corps of Engineers Job Number: A11120B
Page Number: 3 of 7

Lab Sample ID: A11120B-1
Field ID: 2
Date/Time: 11/19/01
Matrix: Sand

EPA Category: Extractable Organics
Analysis Performed: EPA 8081; Organochlorine Pesticides by GC/ECD
Analvsis Date: 12/06/01

Analyst: AB
Detection Laboratory Amalvtacal
Parameter Lirnil Elank Resals
Aroclor 1260 0.0 WIx MD

Resalts expressed as mo'ke unless otherwise noted,
N means none detecred at or above the detection limit listed.

Coffev Laboratories, Inc.
12423 N.E. Whitaker Way * Portland, OR » 97230 = (503) 254-1794 = FAX (503) 254-1452




Amnalviical Data

US Ammy Cormps of Enginears Job Number: A111208
Page Number: 4 of 7

Lab Sample ID: A11120B-2
Field ID: 5
Date/Time: 11/19/01
Matrix: Sand

EPA Category: Extractable Organics
Analysis Performed: EPA 8081, Organochlorine Pesticides by GC/ECD
Amnalysis Date: 12/06/01

Analyst: AB
Deetection Laboratory Anabytical
Parameser Limit Blank Result
Aldrin 0,001 M ND
alpha-BHC 0.0007 ND ND
beta-BHC 000017 WD M
gamma-BHC (Lindane) 00007 WD MWD
delta-BHC 00007 WD WD
Chiordane 005 ND WD
4. 4-D00D R E) i I M
4.4-DDE OO WD N
4.4-0D0T 0, 00T NI KD
Deldrin (1.001 MD Ny
Endosulizn | 00007 ND ND
Endosulfan 1T 00007 MDD ND
Endosulfan sulfate 0.0007 MWD WD
Endrin 0.0007 M D
Endrin aldehyde 0.0007 M M
Endrin ketone Q.00 NI ND
Hepiachlor 0.001 ND MD
Heprachlor epogide (.01 M M
Hexzchlorobenzene 0,01 NI M
Methoxychlor 0001 NI M
Toxaphems .07 NI WD
Propachlor R MDD M
Aroclor 1016 .07 M WD
Arpclor 1221 0.7 ML ND»
Arcclor 1232 .07 M NIx
Aroclor 1242 .07 D ND
Araclor 1248 0.07 M NIx
Aroclor 1254 .07 HD WD
Pentachloronitrobereens (Surr.) -— -— T&H
Decachlorobipheny] (Surr.) - = 100%

Results sxpressed as medks unless otherwise noted.
MDD means none detected ar or above the detsction lima) sted,

Coffev Lahoratories, Inc.
12425 N.E. Whitaker Way + Portland, OR = 97230 = (503) 254-1794 = FAX (503) 254-1452
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US Army Corps of Engineers

Lab Sample ID:
Field ID:
Date/Time:
Martrix:

EPA Cateporv:
Analysis Performed:

Paramates

Al1120B-2
5

11/19/01
Sand

Analvtical Data

Job Number: A11120B
Page Number: 5 of 7

Extractable Organics
EPA 8081; Organochlorine Pesticides by GC/ECD

Analysis Date:  12/06/01
Analvst: AB
Detection Labsoratory Analytical
Limnit Elank Resnlt
Aroclar 1264 0.7 ND NI

Hesults expressed as mgfkg unless otherwize noded,
NI} means none detected af or above the detection limit listed.

Coffev Laboratories, Inc,
12423 N.E. Whitakes Way + Portland, OR = 97230 » (503) 254-1794 = EAX (503) 254-1452




US Army Corps of Engineers Job Number; A11120B
Page Number: 6 of 7

Lab Sample ID: A11120B-3
Field ID: 8
Date/Time: 11/19/01
Matrix: Sand

EPA Category: Extractable Organics
Analysis Performed: EPA 2081; Organochlorine Pesticides by GC/ECD
Analysis Date: 12/06/01

Analyst: AB
Dretection Laboratory Analytical

Parameter Limat BElank Result
Aldrin 0.0009 WD ND
alpha-BHC 0.0008 ND NDv
heta-BHC R[] N NI
gamma-BHC (Lindang) 00006 MD | )
deliz-BHC (.00 ] i
Chlordane 0.03 ND MD
4, 4-DD0D (0006 MDD ML
4,4-DDE (. Di0a D MO
4, 4-DDT ERLER] M HD
Drieldrin R MWD MDD
Endosnifan I 0.0004 M N
Endosulfan I L MWD WD
Endosulfan sulfars 00006 My MND
Endrin 0.0 W KD
Endrin aldelyde 00008 NIy NI
Endrin ketoms (L0006 ND W
Heptachlor 0,005 NI NI
Heptachlor epoxide 0.000% ND NI
Hexachlorobennene 0.0008 ND ND
Methoxyehlor (.01 MDD My
Tozaphens 0.0 MDD N
Propachior 0.0 M MD
Arocior 1014 LRI MWD MO
Aroclor 1221 X1 M M
Arocler 1252 0e ML D
Aroclor 1242 0.06 M MD
Aroclor 1248 .08 M MD
Aroclor 1254 .06 M MWD
Pentachioronitrobenzens (Surr.) --- -— T8 %
Decachiorobiphenyl{3urr.) -— -— 103%

Fesultz expressed as mp/ke unless otherwise noted,
MW means nons detected 2t or ahove the detection limyit listed,

Coffev Laboratories. Inc,
12423 N.E, Whitaker Way * Porflamdd, OF = 57230« (503) 254-1784 « FAX {305) 254-1432
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Analytical Data

US Army Corps of Engineers JTob Number; AI11120B
Page Number: 7 of 7

Lab Sample ID: Al1120B-3

Field ID; 8
Date/Time: 11/19/01
Matrix: Sand

EPA Category: Extractable Organics
Analysis Performed: EPA 8081; Organochlorine Pesticides by GC/ECD
Analysis Date: 12/06/01

Amnalyst: AB
Dretection Laboratory Analyiical
Parametes Lirnit Blank Result
Aroclor 1260 .06 M M

Results expressed a2 ma'ke unless otherwise noted.
M means none detected &t or above the detection limir listed,

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way » Ponllacd, OF = 97230 = (303) 252-1704 =« FEAX (503) 354-1452
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SAMPLING & ANALYSIS PLAN

BONMEVILLE FOREEAY
SEDIMENT CHARACTERIZATION

July 2002

Prepared by:

CENWP-EC-HRE

Portland Thstrict
Coms of Enginesrs
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Field Sampling Plan - Bonneville Forebay Characterization

1.0 PROJECT DESCRIPTION, SITE HISTORY AND ASSESSMENT

1.1 Project Site Location and Description. Bonneville Dam is located between River Mile
(BM) 145 and 146 of the Columbia Eiver. The arca of this sediment charactenzation event will
extend upstream of the forebay, bevond the eddy currents effect associated with the dam, which
reaches upstream to the area at the west end of Goose Island (see figure 1).

This characterization will exclude the area identified as within or adjacent to the former Bradford
Island Dump Site. All areas associated with the remedial action of the former dumpsite at
Bradford Island will be sampled under a different SAP following CERCLA guidance. The
purpose of this sampling plan is to gather additional bascling information. Mo samples are
planned for arcas where recent data has been collected (< 5 years old - see figure 1).

L2 PREVIOUS SAMPLING EVENTS
L2.1 Dredging Projects

In 1991 informational sampling and analysis was done on sediment downstream from the First
Powerhouse Mavigational Lock, on the south side of the nver, with results acceptable for
unconfined in-water or upland disposal. This same downstream area was dredged in 1986 and in
the late 19705,

Im July 1997 seven sediment samples were collected from Bonneville Second Powerhouse
forebay and water supply conduits,  Two of the samples were taken from the downstream
portion of the south Auxiliary Water Supply (AWS) conduit by divers inspecting the inside of
the south AWS, Three additional samples were taken from the surface of the sediment deposits
at the north cnd of the forchay, The final two samples were collected from the sediment and
woody debnis removed from the north AWS intake trash rack by clamshell and stockpiled on
Cascade Island, at the south end of the Elevation 90 Deck crane way extension. Physical
analysis, run on four sediments, indicated the matenial ranges from gavel to very [ine sand, with
largest fractions in the coarse to medium sand range. Chemical analysis, run on five sediments,
mncluded metals, pesticides/polyehlorobiphenyls (PCBs), polynuclear aromatic hydracarbons
(PAHS), total arganic carbon (TOC), acid volatile sulfide (AVS), phenols and dioxin screen
(P450). The portion of the sample submitted to the lab was representative of the matenal
dredged, except for the womdy debris, Results determined the material to be acceplable for
unconfined in-water or upland disposal.

On December 18, 2001 a total of three () sediment samples were collected from a shoal at the
adult hizh ladder discharge (water intake) on the south bank of Bradford [sland. All samples
were submmitled for physical analvses including total volatile solids and also analyzed for metals
(2



inorganic), total organic carbon, pesticides and polychlorinated biphenyls, phenols, phthalates,
miscellaneous extractables, polynuclear aromatic hydrocarbons and organctin.

Mone of the laboratory data results exceeded their respective sereening levels in the DMEF. All
sediment was determined to be suitable for unconfined, in-water placement; however, the 1577 CY of
material dredged was, as 2 management option, barged to RABANCO s company Regional Disposal
facility in Roosevelt Washinglon.

On January 14 & 15, 2002 thirteen (13) sediment samples (includes 1 field dup.) from four (4) stations
were collected at potential log boom anchor point locations, Sediments were tested for lead, mercury,
PCBs, hydrocarbens, TOC and grain size. One (1) sample analysis detected mercury slightly over the
0.41 mekg DMEF screening level (3L) at 0.419mg/kg. The field duplicate indicated motor oil at a
195mg/kyg level, which exceeds the ODEQ Numeric Soil Cleanup standards (Soil Matrix) of 100
m'kz, The analysis of the primary sample, associated with the field duplicate analyses above,
indicated motor oil at 43.6 me/kg, which is considerable less than the duplicate sample and well below
ODEQ standard. The material represented by this sampling event is to be side-cast to construct the
proposed anchor structures. The volume of sediment to be side-cast for the project was estimated be
less than 100 CY, which is a sufficiently small volume to be considered as having little or no
enviranmental impact at the chemical levels reported.

1.2.2  Studv Projects

In 1991 in a Minimum Operating Pool (MOTP) study at Bonneville, which included twelve (12) sites,
Cascade Lock BM 1492, Fock Creek RM 1500, Herman Creek RM 150.9, Wind Eiver Boat
Ramp/Mouth RM 154.8, Home Valley EM 1534.8, Port of Hood River RM 16900, SD&S Lumber, B
170.6, Bingen Boat Basin & Marina RM 171.7, Mayer State Park RM 181.0 was conducted. All sites
were analyzed for metals, PAHs, pest’PCBs, TOC and AVS, with sclect sites adding phenols,
dipxins/furans and TBT. None of the test sediments exceeded current Dredge Material Evaluation
Framework (DMEF) screening puidelines for open water disposal (no PCBs were detected at the
method reporting limit (MEL) of 0.04 mg/ke).

In December 2000 and May 2001 sediment and biclogical tissue samples were collected and analyzed
feom an area at the Mortheast end of Bradford Island, which contained dizcarded electrical components
discovered in the near shore area. Levels of PCB Aroclor 1254 were detected in clam tissue at 3.8
mg'kg, in cravfish at 75.6 mg'ke and in sediment at 8.3 mg/kg. The investigation and cleanup of this
former dumpsite is still in progress; discarded electrical components from the in-water areas have been
removed. Further sediment testing will take place in the near future.

In Aug 2001, one (1) surface grab sample and eight (8) in-water subsurface (borings), within the
proposed plunge pool, consisted of overburden materials and bedrock. [n addition to the in-water
samples, 41 upland sites (borings and test pits) were also collected from the proposed upland
construction site downstream of the Second Powerhouse and contain similar material. The overburden
consists of fill (300 CY of riprap), alluvium, slide debris material and a poorly graded alluvial material
referred to as “crystal sands” (poorly graded micaceous silty sand to sand). All the samples recovered
from the drillings and surface sample is considered native material derived primarily from historical
and prehistorical slides in the area. The bedrock unit consists of the sedimentary Weigle Formation.



The samples collected from the in-water area at the site of the proposed plunge pool dredging indicate
the majority of the material to be disposed of consists of 80% gravel, 18% sand with fines representing
<2% of total material with an estimate of <1% volatile solids,

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 Kev field personnel

Table 1
MName Organization Responsibility
Tim Sherman US Army Corps of Engineers Team Leader
Paortland District Planning and implementation of
FSP, Sample collection and
; handling.
|Allison Schaub US Army Corps of Engineers Sample collection and field log |
' Portland District data recording.
Tohn Vlastelicia Contracted Research Vessel Owner Operate boal and sample
deployment and retrieval.

3.0 S5COPE AND OBJECTIVES

1.1 Sampling and Analveis Reguirements, This sampling event will attempt to collect a statstically
significant mumber of fine-grained sediment samples to evaluate the level of PCBs, Ph & Hg, as well as
conduct grain-size and TOC analyses, in the Bonneville Forebay arca, excluding the Bradford Tsland
remediation site and recently sampled areas. The plan will attempt to collected sufficient samples o
represent the baseline conditions upstream of the eddy effects of the dam operations and reflect the
conditions within the forebay. The plan will attempt to collect at least fourteen (14) fine-grained
surface grab samples (see figure 1). The potential fine-grained sediment locations are being selected
with the aid of a computer model, which reflects the various flow conditions associated with the dam’s
operation in near-bottom flows. In-channel samples will be collected on an intersect grid spaced
evenly throughout the selected study area where model data indicates higher lows are present under all
conditions. 1t is likely, if sediment is present in these areas, it will contain few fine-grained (<230
sieve) sediments and will be field screened for percent fines, and submitted for grain-size analyses
only, if sereening indicates <10% fines.

3.2 Number of Samples To Be Collected. A total of up to twenty-four (24) samples will be collected.
Sewveral atternpts will be made at each station to retrieve fine-grained matenal at each location. Any
Cearbicula clams collected during this event will be separated and placed in separate zip lock bags for
archiving at -20° C for potential future tissue analyses.

4.0 FIELD ACTIVITIES

4,1 Sampling Locations and Numbering. Figure | shows the project area and sample locations.
Sampling siles are located for the best characterization of the material as possible. Proper QAQC
procedures as outlined in this section will be followed. Any deviation from these procedures shall be

noted in the field log. Sample identification shall follow the following convention:
BE-X0-TY

3



Where, “BF" denotes samples collected from the Bonneville Forebay, "XX" denotes the type of
sampling device such as “BC" = Box Core; "YY" denotes the numernic sample sequence number and
will consist of two digits for all samples, The QC replicates (blind duplicate) will have a letter
designation in place of the numeric designation of the primary sample; e.g. “A™ added (BP-BC-A).
Duplicate samples will be identified in the held notes,

4.2 Field Sampling Schedule, Sampling 15 scheduled for August 2002,

4.3 Field MNotes. Field notes will be maintained during sampling operations. Included in the fzld notes
will he the following:

o  Name and title of author, date and time of entry.
« MName and address of field contact.
* Propose of sample activity,
»« Names and responsibilities of all field crewmembers.
= Sample collection method.
«  Mumber and Volume of samples taken,
* Location, descoption and log of pholographs (if taken) of the sampling sites.
Drate and time of collection.
« Field observations.
Weather conditions,
o Depth of water at each station sampled as measured from the water surface. This will be
accomplished using a leadline or corrected depth recorder.
» The sample station number and individual designation numbers assigned for each individual
sample.
Descriptions of sediment.
Penetration depth of the sampling device,
Any deviation from the spproved sampling plan,

i
el

Photographs.  Photographs will not be vsed to wdentify each sample location, but will show
peneral areas where samples are collected. (Sample locations will be identified by GPS).

=Y
=Y

Investigation-derive wastes {(IDW).  Any sample material collected beyond the amount collected
for analyses will be placed back in the water at the collection site.

f=s
(]

Correclive action. In the event it is determined that a discrepancy in sampling or sample handling
is detected, all field notes will be reviewed by team leader and a determination of the appropriate
action will be made. Written documentation will be maked and placed in the permanent file and
actions will be recorded in the final evaluation report.




Table 2, Proposed Sample Locations (NAD 83, Oregon State Plane North)

BF-BC-01 45°38" 17.42"
121° 56" 30.23"

BF-BC-2 45° 38" 20.93"
121° 56 27.18"

| BF-BC-03 45° 38" 24 45"
121° 56" 24.13"

BF-BC-04 45° 38" 19.63"
121% 56" 15.49™

BF-BC-05 45" 38 22597
1217 567 16117

BF-BC-06 45" 38 2557
1217567 16757

BF-BC-07 45 38" 24.02"
1212 S6MN21T"

BF-BC-0F 45° 38" 26,77
121* 567 03.80"

BE-BC-09 45° 38" 29.50"
1217 36" 05.43"

BE-BC-10 45" 38" 45.90"
121° 56" 09.42"

BF-BC-11 457 38" 48.49"

1217 567 06747

BF-BC-12 453° 387 51.07"
1217 567 04.06™

BF-BC-13 4537 38" 35577
1217 557 52.567

| BF-BC-14 457 387 39937

121" 55 53317

BF-BC-15 45° 38" 44.30"
121° 55" 54.05"

EBF-BC-16 45° 38" 48.66™
1217 55" 54797

4.6 Decontamination. All sampling devices and wtensils will be thoroughly cleaned prior to use

BF-BC-17 45° 38" 41.98"
1217 553" 38.25"

BF-BC-18 45° 38" 46.11"
1217 33" 40.40"

BF-BC-19 45% 38" 50.25"
217 557 42 547

BF-BC-20 43% 387 48.93"
[ 2]1° 557 25.54"

| BF-BC-21 45° 38§’ 5227
1217 557 28.167

BF-BC-22 453 38" 35.617
1217 55" 30771

BF-BC-23 45° 38" 56.23”
Al | A

BF-BC-24 45" 38" 59.59"
121% 55" 17.81"

according to the following procedure:

» Wash with brush and Alconox soap

o Rinse with distilled water
« Hinse with 10% hvdrochloric acid solution
*« Rinsc with distilled water

Utensils used to collect physical samples only or sampling devices such as the surface grab sampler
will be washed down before each sampling event. However, they will not require the cleaning
procedure listed above as lonz as samples collected for chemical analyses are not in contact with the
core walls, All utensils used to collect chemical samples will require decontamination prior to each
use, All handwaork for chemical analvees will be conducted with disposable latex gloves that will be
rinsed with distilled water before and after handling each individual sample, as appropriate, to prevent



sample contamination. Gloves will be disposed of between samples or composites 1o prevent Cross
contamination between samples,

4.7 Field Leg Beok, The following information will be mcluded in the field logbook entries:

Sample recovery
Physical sail description (includes soil type, density/consistency of soil, color)
o  Odor (e.g., hydrogen sulfide, petroleum products)
» Vignal srratification and lenses
« Vepetation
» Dcbns
» Riological Activity (e.g., detritus, shells, bes, bicturbation, live or dead organisms}
» Presence of oil sheen
« Any other distinguishing charactenstics or features

4.8 Field Compasiting. Samples will not composited during this event.

4.9 Field Duplicates. One (1) to 2 duplicate field samples (QC) and 1 to 2 quality assurance samples
will be submitted to a separate quality assurance lab for all analyses conducted on the primary project
sample. Laboratory QASQC will be used to evalvated and access data quality.

4.10 Sampling Equipment. All samples will be collected vsing a box-core surface grab sampler. The
box-core has a capacity of approximately 2 cubic feet, with 12 square inch opening and weighs
approximately 150 pounds, Up to eight (8) 50 pound weights can be added for up to 550 pounds total
weight. The box-core will be deployed off the stern of the contractor’s 29-foot boal, using a
hydraulically operated “A-frame” lifting device,

5.0 SAMPLE CHAIN-OF-CUSTODY/DOCUMENTATION

5.1 Sample Transport and Chain-of-Custody Procedures.  After sample containers bave been filled,
they will be packed in ice or “blue ice™ in coalers. Chain-of-custody procedures will commence in the
field and will track delivery of the samples. Sample holding times and storage requirements are
presented in the QAFPP. Specific procedures are as follows:

e Samples will be packaged and shipped in accordance with U8, Department of Transportation
regulations as specified in 40 CFR 173.6 and 49 CFR 173.24 or delivered directly to the testing
laboratory.

# [Individual sample containers will be packed to prevent breakage.
* The coolers will be clearly labeled with sufficient information (name of project, time and date

container was sealed, person sealing the cooler and office name and address) to enable positive
identification.

Chain-of-custody forms will be enclosed in a plastic bag and placed inside cooler.



Upcn transfer of sample possession 1o the laboratory, the persons transferring custody of the coolers

will sign the chain-of-custody form. Upon receipt of samples at the laboratory, the coolers will be
inspected and the receiver will record the condition of the samples.

o  Custody Seals will be used on cooler during shipment.

Table 3, Sample Volume and Storage

Sample Type Holding Sample Size (a) : Tempera Container |
Time ture (b} ?

Particle Size 6 Momnths 200 e 1-1 Quart Plastic Bag |

PCBs 14 Days 125 ¢ 4°C 1-8 oz Glass

Total Organic Carbon 14 Davys 125 g 4°C  |1-8 oz Glass (combined)

Mercury (He) 28 Days 2 4°C

Lead (Ph) & Months g 4°C

Corbicula 2 years All collected 200C 1-1 Cmart I"‘iﬂiﬁt Bag

a. Required sample sizes for one laboratory analysis. Actual volumes to be collected have been
increased 1o provide a margin of error and allow for retest.
b. During transport to the lab, samples will be stored on ice.

Quality Assurance Project Plan (QAPP)
1.0 LABORATORY PHYSICAL AND CHEMICAL SEDIMEMT AMALYSIS

1.1 Laboratory Analvses Protocels, Labomatory testing procedures will be conducted in accordance with
the DMEF. The samples will be analyzed for all the parameters listed in sections 1.3 and 1.4 as
requested on the chain-of-custody record. Private contract analytical chemical laboratories will
conduct all physical and chemical analyses.

1.1.2 Chain-of-Custody: A chain-of-custody record for each set of samples will be maintained
throughout all sampling activities and will accompany samples and shipment o the laboratory.
Information tracked by the chain-of-custody records in the laboratory includes sample identification
number, date and time of sample receipt, analytical parameters required, location and conditions of
storage, date and time of removal rom and return to storage, signature of person removing and
returning the sample, reason for removing from storage, and final disposition of the sample.

1.1.3 Limits of Detection: All reasonable means, including additional cleanup steps and method
modifications, will be used to meet target levels tabled below. Detection of analytes between POL and
MDL should be T flagged and reported as an estimate. All other analytes should meet detection
levels listed in Table 8.2 of the DMEF (See Appendix).




Table 1 Detection Limits for PCB Analysis

Practical Quantitation Limits/ Reporting Limits - Method Detection Limits

FCEBS Methad: SW8082 PCE's by GG Low Reporting Level
Freparation Method; SW3580

- Analyie CAS POL (malkg) MDL [mglkag)
aroclor 1016 12674-11-2 0.04 00012
Aroclor 1221 11104-258-2 0.0 000176
Aroclor 1232 11141-16-5 001 000156
Araclor 1242 HI468-21-9 001 00031
Araclor 1248 126T2-28.9 0.0 L0
Aroclor 1254 1104 7-59-1 0.0 QL0015
Aroclor 1260 11086-32-5 .01 000305

1.4 Sediment Chemistry: Private analytical laboratories will conduet all chemical analyses. Chemical
analyses will include: metals (6020 & 7471 series). total organic carbon (TOC) method 9060, FCBs by
BORL.

1.1.5 Sediment Conventionals: The private analytical laboratories will analyze physical parameters,
Particle arain size distribution for each sample will be determined. Sieve analysis will use a geological
sieve series, which will include the sieve sizes U.S. NO. 5, 10, 18, 35, 60, 120, and 230. Hydrogen
peroxide will not be used in preparations for grain-size analysis, Hydremeter analysis will not be run
on particle sizes finer than the 230 mesh.

1.1.6 Holding Times: To the maximum extent practicable all chemical results will be provided within
7-14 days (10 business days) of receipt. All samples for physical and chemical testing will be
maintained at the testing laboratory at the temperatures specified in Table 1 and analyzed within the
holding times shown in the table.

1.1.7  Quality Assurance/Ouality Control: The chemistry QA/QC procedures found in Table 3 will be
followed.

1.2 Laboratory Written Report: The analytical laboratory documenting all the activities associated with
sample analyses will prepare a written report. As a minimum, the following will be included in the
report:

s Results of the laboratory analyses and QASQC results.

» All protocols used dunng analyses.

s Chain of custody procedures, including explanation of any deviation from those identified herein.
s Any protocol deviations from the approved sampling plan,

o Location and availability of data.

s As appropriate, this sampling plan may be referenced in describing protocols.



Analvtical Type Method T)up]iualﬂ: R hdatrix Surrogates’ |
Blank” Spikes’

PCRs' X 0 e i X

Metals X X g e

Total Orzanic Carbon R P-4 TE

Total Solids ® R e ol

Total olatile Solids TR

Particle Size bt

1. Initial calibration required before any samples are analyzed, after cach major disruption of
equipment, and when ongoing calibration fails to meet criteria. Ongoing calibration required at the
beginning of sach work shift, every 10-12 samples or every 12 hours (whichever 15 more frequent), and
al the end of each shift.

Frequency of Analysis = one per batch

Matrix spike duplicate will be run

Eelerence Matarial

Canadian standard SEM-1

MIST certified reference material 2704

. Surrogate spikes will be included with every sample, including matrix-spiked samples, blanks and
relerance materials

=S U e

2.0 BIOLOGICAL TESTING

2.1 Bioassavs and Bioaccumulation are not planned for this sampling event, unless further
characterization is required beyond the Tier b level.

30 REPORTIMNG

3.1 QA Report: The laboratory QAQC reports will be incorporated by reference. Thas report will
identify any laboratory activities that deviated from the approved protocols and will make a statement
regarding the overall validity of the data collected.

3.2 Sediment Evaluation Report: A written discussion of findings shall be prepared documenting the
physical, chemical and biclogical (if necessary) character of potential matenal o be dredged. The
physical and chemical reports will be included as reference; individual copies will be furnished as
reguested. As a minimum, the following will be included in the

# Previous sampling and analyses.

« Locations where the sediment samples were collected.

o A plan view of the project showing the actual sampling location.

» Description of sampling.

» Chemical testing data, with comparisons to screcning levels cuidelines.



APPENDIX A
PARAMETERS AND METHODS

1. Recommended Sample Preparation Methods, Cleanup Methods, Analytical Methods and
Detection Limits for Sediment Management Standards, Chapter 173-204 WAC, Draft - July 1996,

2, Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound,
Puget Sound Estuary Program, March 1986,

3. Recommended Methods for Measuring TOC in Sediments, Kathrnm Bragdon-Coaolk,
Clarification Paper, Puget Sound Dredged Dhsposal Analysis Annual Review, hMay, 1993,

4. Unita: ug = microgram, mg = milligram, kg = kilogram, dw = dry weight, oc = organic carbon.
3. Test Methods for Evaluating Solid Waste. Laboratory manual physical/chemical mathods.
Method 3050, SW-846, 3rd ed., Vol. 1A, Chapter 3, Sec 3.2, Rev 1. Office of Solid Waste and

Emergency Response, Washington, DC.

6. Graphite Furnace Atomic Absorption {GFAA) Spectrometry - SW-846, Test Methods for
Evaluating Solid Waste Physical/Chenucal Methods, EPA 1986,

7. Inductively Coupled Plasma (1CF) Emission Spectrometry - 5W-5846, Test Methods for
Evaluating Solid Waste Physical/Chemical Methods, EPA 1986

8. Test Methods for Evaluating Solid Waste. Laboratory manual physical/chemical methods.
Method 7471, SW-846, 3rd ed., Vol. 1A, Chapter 3, Sec 3.3, Office of Solid Waste and
Emergency Response, Washington, DC.

9. Sonication Extraction of Sample Solids - Method 3530 (Modified), SW-Bd46, Test Methods for
Evaluating Solid Waste Physical/Chemical Methods, EFA 1986, Method 13 modified to add

matrix spikes before the dehydration step rather than after the dehydration step.

10, GCMS Capillany Column - Method 8270, SW-846, Test Methods for Evaluating Solid Waste
PhysicalChemical Methods, EFA 1986,

1. Purge and Trap Extraction and GCMS Analysis - Method 8260, Test Methods for Evaluating
salid Waste Physical/Chemical Methods, EPA 1986,

12, Soxhlet Extraction and Method 8081, Test Methods for Evaluating Solid Waste
Physical/Chemical Methods, EPA 1986,

13. Total PCBs BT value in mg/kg oc.

10



QA2 DATA REQUIREMENTS

CHEMICAL VARIABLES

ORGANIC COMPOUNDS

The following documentation is needed for organic compounds:

A cover letter referencing or describing the procedure vsed and discussing any analytical problems
Reconstructed ion chromatograms for GC/MS analyses for each sample

Mass specira of detected target compounds (GC/MS) for each sample and associated library
spectra

GCECD and/or GC/flame ionization detection chromatograms for each sample
Raw data quantification reports for each sample

A calibration data summary reporting calibration range used [and decafluorotriphenylphosphine
(DFTPP) and bromoflucrebenzene (BFR) spectra and quantiGeation report for GO/MS analyses]

Final dilution volumes, sample size, wet-to-dry ratios, and instrument detection limit

Analyte concentrations with reporting units identified (to two significant higures unless otherwise
justified)

Quantification of all analytes in method blanks (ngfsample)

Method blanks associated with cach sample

Recovery assessments and & replicate sample summary (laboratories should report all surrogate
spike recovery data for cach sample; a statement of the range of recoveries should be included in

reports using these data)

Data gualification codes and their definitions.

11



METALS
For metals, the data report package for analyses of each sample should include the following:

Tabulated results in units as specified for each matnx in the analytical protocols, validated and
signed in oniginal by the laboratory manager

Any data gualifications and explanation for any variance from the analytical protocols

Fesults for all of the QASQC checks initiated by the laboratory

Tabulation of instrument and methed detection limits.

All contract laboratories are required to submit metals results that are supported by sufficient
backup data and quality assurance results to enable independent QA reviewers to conclusively
determine the quality of the data. The laboratories should be able to supply legible photocopics
of original data sheets with sufficient information to uncquivocally identify:

Calibration resulis

Calibration and preparation blanks

Samples and dilutions

Duplicates and spikes

Any anomalies in instrument performance or unuseal instrumental adjustment

12



TABLE &

TESTING METHODS
(Testing Parameter, Preparation Method, Analytical Method,
Sediment Method Detection Limit (MDL)

PREP ANALYSIS SEDIMENT
PARAMETER METHOD METHOD MDL (1)
(recommended) | (recommended)
CONVENTIONALS:
Total Solids (%) — Pa.17 (2) 0.1
Total Volatile Solids (%) --- Pg.20 (2) 0.1
Total Organic Carbon (%) Pg.23 (2, 3) 0.1
Total Sulfides (mafkag) Pg.32 (2) 1
Ammonia {(mo'kg) Flumb 1981 (4) 1
Grain Size Modified ASTM
with Hydrometer
METALS mg/kg (ppm):
Antimony APNDX D (5) GFAA (6) 2.5
Arsenic APNDXE D (5) GFAA (B) A
(Cadmium APNDX. D (5) GFAA (B) 0.3
|Chromium APNDX D (5) GFAML (8) 0.3
ICopper APNDX D (5) ICP (T) 15.0
Lead APNDX D (5) ICP (7) 0.5
Mercuny MER (8) 7471 (8) 0.02
Mickel APNDX D (5) ICP (7) 25
Silver APMDX D (5) GFAA (B) 0.2
Zinc APMNDX D (5) ICP (7} 15.0
ORGANOMETALLIC COMPOUNDS (ug/fL):
Tributyliin (interstitial water) | NMFS | Krone 0.01

13




TABLE 8-2 ([CONTINUED)

ORGANICS uglkg (ppb):

LPAH

Maphthalene 3550 (9) 8270 (1 20
Acenaphthylens 3550 (9 8270 (10 20
Acenaphthens 3550 (9 8270 (10) 20
Fluarene 3550 (9) 8270 {10) 20
Phenanthrene 3550 (9) 8270 (10) 20
Anthracens 3550 (9) 8270 (10) 20
Z-Methyinaphthalene 3550 (9) 8270 (10) 20
Total LPAH
|HPAH
Flucranthene 3550 (9) 8270 (10} 20
Pyrene 3550 (9) B270 (10) 20
u_ﬁenzn[a]anlhracene 3550 (9) 8270 (10} 20
Chrysena 3550 (9) 8270 (10 20
Benzofluoranthenes 3550 (9) 8270 (10) 20
Benzola)pyrens 3550 (9) B2T0 (1) 20
Indeno{1,2,3-c,d)pyrens 3550 (%) 8270 (10) 20
Dibenzol(a h)anthracens 3550 (2) 8270 (10) 20
Benzo(g,h.lperylens 3550 (9) B270 {10} 20
Total HPAH
CHLORIMNATED HYDROCARBONS
1,3-Dichlorobenzens P&T (12) B260 (11) 3.2
1.4-Dichlorobenzene PE&ET (12) 8260 (11) 3.2
1,2-Dichlorobenzene P&T (12) 8260 (11) 3.2
1,2 4-Trichlorobenzene 3550 (9) 8270 (10) B
Hexachlorobenzene (HCB) 3550 (9) B270 (10) 12

14




TABLE 8-2 (CONTINUED)

PHTHALATES ualkg
Dimethyl phthalate 35250 (9) g270 (10} 20
Diethyl phthalate 3550 (9) 8270 (10) 20
Di-n-butyl phthalate 3550 () 8270 (10} 20
Butyl benzyl phthalate 3550 (9) 8270 (10} 20
Bis(2-ethylhexyl)phthalate 3550 (9) 8270 (10} 20
Di-n-octyl phthalate 3550 (9) g270 (10} 20
PHEMNOLS
Phenol |  3550(9y | 8270(10) 20
2 Methylphenaol 3550 (9) 8270 (10} &
4 Methylphenol 3550 (9) 8270 {10) 20
2 4-Dimeathylphenol 3550 (9) 8270 (10) 6
Pentachloropheno 3550 (9) 8270 (10 61
MISCELLAMNEOUS EXTRACTABLES
|Benzyl alcohol 3850 (9) 8270 (10) (&
[Benzoic acid 3550 (9) 8270 (10) 100
|Dibenzofuran 3550 (9) 8270 (10) 20
|Hexachloroathane 3550 (9) 8270 (10) 20
Hexachlorobutadiene 3550 (9) 8270 (10} 20
MN-Mitrosodiphenylamine 3550 (9) 8270 (10) 12
PESTICIDES
Total DDT —
p,p-DDE 3540 (13) B0&1 (13) 2.3
p.p-000D 3540 (13) 8081 (13) e
p.p-DOT 3540 (13) 8081 (13) 6.7
Aldrin 3540 (13) 8081 (13) 1T
Chlordane 3540 (13) 8081 (13) 1)t
Dieldrin 3540 (13) 8081 (13) 2.3
Heptachlor 3540 (13} 8081 (13) 1.7
Lindane 3540 (13) 8081 (13) 1.7

15




Total PCHs BT value in ppm carbon-normalized.

. Dry Weight Basis.

. Recommendad Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget Sound Estuary Program,
1947,

. Recommended Methods for Measurng TOC in Sedimants, Eathryn Brogdon-Cook, Clarification Paper, Puger Sound
Liresfpred Disposal Analysis Anmueal Review, hay 1993,

4, Procedures For Handbing and Chemical Analysis of Sediment and Water Samples, Buossell H, Plamb, Jr., EPASCorps of
Engincers, May 19381,

3. Becommended Protocols for Measuring Metals in Puget Sound Water, Sediment ond Tissue Samples, Puget Sound Estuary
Program, [997.

. Giraphite Furnace Atomic Absorpiion (GFAA) Spectrometry - SW-846, Test Methods for Evaluating Solid Waste
Physical/Chemical Methods, EPA [98A.

1. Inductively Coupled Plasma (1CF) Emission Spectrometry - 3W-846, Test Methods for Evaluating Solid Waste
Plyvsical/Chemieal Metlods, EPA 198G,

B, Mercury Digestion and Cold Vapor Atomic Absorplion (CWAAY Specirometry = Method 7471, 8W-248, Test Methods for
Evaluating Solid Waste Physicol/Chemical Methods, EPA 1986,

9. Sonication Extraction of Sample Soluds - Method 3330 (Modified), 3W-246, Test Methods for Evaluating Solid Wasie
FPhysical/Chemical Methods, EPA L9806, Method 15 modifed woadd matox spikes before the debvdration step rather
thin aftzr the dehydration step.

10 GOMS Capillary Columnn - Method 8270, SW-246, Test Methods for Evaluating Solid Waste PhysicalChemical bMethods,
EFA 19EG,

11, GOME Analysis - Method #2860, Test Methods for Evaluating Solid Waste PlysicaliChemical Methods, EPA 1956,

12, Purge and Trap Extraction and GUMS Analysis - Method 3260, Test Methods for Evaluating Solid Wasie
Physical'Chemical Methods, EPA 19ER,

15, Soxhlet Extraction and Method E080, Test Metheds for Evaluating Solid Wase Physcal/ Chemical Methods, EPA 1997,

[

e
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Figure 1 Proposed Sampling Sites for Bonneville Forebay  (Symbol $]
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APPENDIXB Past USACE Dredge Evaluations and Study Reports:

Bonneville Forebay Characterization-August 2002
Sampling Reports

URS REVISED DRAFT
0:\25692709 USACE\53-F0072173.00 Brdford1\Delivery Order No. 04 Mod 06\Work Plans - Draft\Work Plan\Work Plan - Revised Draft\Work Plan-Revised Draft.doc



Table 1

01 BF-BC-01
45° 38" 16.77
121% 56" 31,51

Waler depth 26.5°

Twa (2] attempts at this location

Retrieved a trace of medium-

grained sand — not enoueh for

105

Coordinates of Sampling Stations
Bonneville Forebay and Upstream Areas
Event of September 18, 2002

BF-BC-03
45° 38" 223"
121° 56" 21.97
Water depth 48.3°
Two (2) attermnpts at this location
Retrieved one large cobble,
No sample submitted.

09 BF-BC-09
45° 38 26.6"
121° 56" 59.0¢

Water depth 4.6

Two (2) attempts at this location
Retrigved cobbles and gravel.

Mo sample submitted.

45" 38" 42.0"
o Sl B
Water depth 41.2°
Three (3) attemnpts at this location
Mothing retrieved, rocky area
Mo sample submitted.

Twa (2) attempts at this location
Retrieved a trace of medium-

grained sand — not enough for

analysis.
BF-BC-03

45% 38" 238"
[21° 56" 27.2"
Water depth 38.3°
6" penetration
silty sand
Submitted: phyvsical, chemical 8
Cortifeada (112 grams).

Two (2) atlempts at this lacation
Retrieved a trace ol medium-
grained sand — no analysis.

Submitted Carbicula (19 grams).
07 BF-BC-07
45° 38" 27.9"
121* 56° 10.0™
Water depth 22.3°
2-3" penetration
Four (4) attempts at this location
medium-grained sand w/silt
Submitted: physical. chemical &

Corbicila (280 grams).

Two (2) attempts at this location
Retrieved large cobbles.
Mo sample subrmatted.

analvsis.
02 BF-BC-02 06 BF-BC-06 10 BF-BC-10 M BF-BC-14
45° 38" 20.1" 45° 33" 19.4” 45° 38" 45,17 45° 38° 35.9¢
121% 56" 31.4" 121° 56" 14.0" 121° 56" 12.4" 1212 557 47.2%
Water depth 54.6° Water depth 40.3° Woater depth 21.4° Water depth 20.5°

8" penetration
Medium grained silty sand,
Subrmulled: phvsical, chemical S
Corbicula (116 grams).

11 BF-BC-11
45° 318" 534"
1217 56" 07.6"

Water depth 36.6°

One (1) attempt at this location

Rocky area

Mo sample submitted.

BE-BC-04
45° 38" 26.2"
[21° 56" 19.7"

Water depth 29.3°
4-3" penetration
Med. grained sand w/silt & gravel
Submitted: physical, chemical &
Corhiciwla (177 prams).

08 BF-BC-08
45° 18" 254"
1217 56° 06.9™
Water depth 65.8°
One (1) attempt at this location,
lots of current, rocky area
Retrieved one cobble.

Mo sample submitted,

12 BF-BC-12
45% 18" 51.4"
121" 55 Q] 8"
Water depth 26.2°
One (1) attempt at this location,
lots of current.
Rocky area

Mo sample submitted,

BF-BC-15
45% 38" 39.37
121° 55° 40.0"

Water depth 21,77
15" penetration
Sandy silt
Submitted: physical, chemical &
Corhicula (T devams).

16 RF-BC-16
45° 38" 42,57
215555050

Waler depth [ 1.8°

2-3” penelration
submitted: phvsical, chemical &

Corbicida (3 orams].




Table 1

Coordinates of Sampling Stations
Bonneville Forebay and Upstream Areas
Event of September 18, 2002

BF-BC-17
45° 38" 459"
121* 55" 2%.]*

Water depth 30.5

17

21 BF-BC-21
45% 18" 526
1217 55* 34 8™

Water depth 69.0°

25 BF-BC-25
45° 18* 55.27
121 55" 341"

Walter depth 19,3

10* penetration One (1) attempt at this location One (1) attempt at this location
Medium grained silty sand. MNothing retrieved. One large cobble retrieved.
Submitted: physical, chemical & Rocky area Rocky area
Corbicula (13 grams), Mo sample submitted, Mo sample submitted.
18 BF-BC-18 22 BF-BC-22 26| BF-BC-26
45° 38" 491" 45% 38" 435" 457 38" 58,9

121" 55" 20.6™
Water depth 15.8°

Four (4) attempts, <1" penetration. ' Four (4) attempts at this location
Trace of med.-grained sand &

gravel. Mot enough for analysis.

Submitted: ;

19 BF-BC-19
43° 38" 55.5"
R e L el
Water depth 39.2°
Three (3} attempts at this location
Mothing retrieved.
R.ocky arca

Mo sample submitted,

121° 55 43.37
Water depth 36.3°

Mothing retrieved, rocky area
Mo sample submitted,

Z3 BF-BC-23
45° 38" 50.8"

1217 55" 44.6"

Water depth 45.7°

One (1) attempt at this location |

Mothing retrieved. '
F.ocky area
Mo sample submitted.

20 BF-BC-20
437 387 55497
L2l e e
Water depth =100*
Unable to sample not enough cable
on sampler,
Mo sample Submitted.

24 BF-BC-24
457 38" 23 47
I21= 55 378"
Water depth 46.5°
Two (2) attempts at this location
Maothing retrieved.
Rocky arca

Mo :@nnlc subariited,

121" 55 25.8"
Walter depth 28.9°
<1™ penetration
Seven (7) attempts in this general
area — combined all material
retrieved
Medium grained silty sand.
Submitted: physical, chemical &

Corbicula (378 grams)
27 BF-BC-27
457 397 09 B
1217 557 0.2
Water depth 21.7°
Four {4) attempts at this location
Mothing retrieved.
Focky arca

Ry Mo R:am;u]-:: .-'.|||;miil|:-f|.




Client 1D OC Type T Solids Method #  Parameter Result POL MDL Flags Units
EF-BC-03 sample G473 SWa010  Aluminum 11400 269 2.43 mo'kn
BF-BC-03 sample G473 sSWeo1n  Caklum 71580 269 1.81 B2 my'kg
BF-BC-03 zsampla G473 SWE010  lron 238080 269 0.21a B2 mo'ka
BF-BC-03 sample G473 SWa010  Magnesium 9960 269 2.54 moki
BF-BC-03 sampla G473 SWe010  Potassium 000 263 242 mafkn
BF-BC-03 sample G64.73 SWE10  Sodium 345 268 a5 ma'kg
BF-BC-07 sample 6717 SWE010  Aluminum 9870 28.8 2.59 kg
BF-BC-07 sample 67.17 SWE10  Caloium S5E0 2B 1.03 B2 mogfkg
BF-BC-07 sample 67.17 SWal10  Iron 20700 2RE 0.231 B2 mafkg
BF-BC-07 sample 67.17 SWE010  Magnesium 5100 288 3.14 mgika
BF-BC-07 sample 6717 SWS0H0  Potassium 845 283 25.9 maika
BF-BC-07 sample 87.17 SW8010  Sodium 263 288 49.2 o ma'ka
BF-BC-17 sampla 48,73 SWEI0  Aluminum 11200 - 37.8 3.4 mgkg
BF-BC-17 sampla 49,73 SWeD10  Caleium 510 478 2.53 B2 ma/ka
BF-BC-17 sampla 49,73 SWe010  lron 26100 378 0,303 B2 mafkg
BF-BL-17 sample 49.73 SWE010  Magnasium 5170 378 4,12 mgkg
BF-BC-17 sampla 4973 SWEQ10  Pofassium 1550 378 34 mgikg
BF-BC-17 sampla 49.73 SWBD10  Sodium d66 378 B4.6 J kg
BF-BL-26 sample 78.58 SWED1D  Alurinum 5500 24 216 mgikg
BF-BC-26 sample 78.58 SWEDIQ  Calcium BRO0 240 1.61 Ba mgkg
BF-BC-2a sample T758.58 SWED10  lron 25200 24 0192 B2 kg
BF-BC-26 sampla TH.58 SWED10  Magnesium BIB0 240 262 migEg
BF-BC-26 sampla T8.58 SWED10  Potassium B7a 240 218 mig'kg
BF-BL-24 sample T8.58 SWED10  Sodium ars 240 41 migkg
BF-BC-A sample 59.33 SWBE010  Aluminum g97T0 295 2.66 mo'kg
BF-BC-A sample 59.33 SWe010  Caleium 5340 295 1.98 B2 mg'kg
BF-BiC-4 sample 549,33 SWED10  Iron 12600 22.5 0.235 B2 ma'kg
BF-BC-A sample 50,33 SWE010  Magnesium 4560 205 3.7z mgkg
BF-BC-A sample 50.33 SWED10  Potassium B75 205 266 mg'ka
BF-BC-A sample 5033 SWeD10  Sodium 234 285 S0.5 J mg'kg
BF-BC-03 dup G473 SWE010  Aluminum 125600 263 2.42 ma'kg
BF-BC-03 dup B4.73 SWa010  Calkcium 7280 =268 1.8 B2 mg'ka
BF-BC-03 dup Bd4.73 SWa010  lron 28200 269 0.215 B2 me'ki
BF-BC-03 dup B4.73 SWEDID  Magnesium 6530 268 2.83 mki)
BF-BC-03 dup 64.73 SWe010  Potassium 1130 289 24.1 migka
BF-BC-03 dup f4,73 SWa10  Sodium 36 265 45.9 mohkyg
BF-BC-03 ms 64,73 SWadi0  Aluminum 12600 269 2.42 mak
BF-BC-03 fins 64,73 SWa010  Calcium 14000 269 1.3 B2 mafky
BF-BC-03 ms 64,73 SWaDi0  lron 20700 269 0.215 B2 mgikg
BF-BC-03 ms 64,73 SWe010  Magnesium 12000 2689 2.53 mg/kg
BF-BC-03 ms 64.73 SWB010  Pofassium 8210 2689 24.1 mgikg
BF-BC-03 ms3 84.73 SWED10  Sodium 720 269 45.9 mgikig
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BF-BC-03 sample 64.73 SWED10  Aluminurm 11400 289 mgikg
BF-BC-03 sample G473 SWED10  Barlum 146  1.35 mgkg
BF-BC-03 sample 64.73 SWE010  Calcium 7150 PEo mg
BF-BC-03 sampla 64.73 SWE010  Chromium 204 2.E9 kg
BF-BC-03 sampla 64.73 SWED10  Copper . 38 ) 269 mgikg
BF-BC-03 sampla 64,73 SWEOIO  lron 238000 269 mgfka
BF-BC-03 sampla G54, 73 SWEO010  Magnasium 5950 265 mgkg
BF-BC-03 sampla 654,73 SWeM0D  Manganesa 528 269 mg)'ki
BF-BC-03 sampla 54.73 SWe010  Potassium 1000 269 gk
BF-BC-03 sample 64.73 SWEQ10  Sodium 345 289 kg
BF-BC-03 dup G64.73 SWaE010  Aluminum 12500 2269 ma'kg
BF-BC-03 dup 64,73 SWE0  Barum 1549 1.34 mg'kg
BF-BC-03 dup 64,73 SWE010  Caleium T2B0 268 mg'kg
BF-BC-03 dup B4.73 SWE010  Chromium 23 259 mo'kn
BF-BC-03 dup B4.73 SWE010  Copper 361 269 mg'kg
BF-BC-03 dup 64,73 SWED10  Iron 28200 26.8 mg'kg
BF-BC-03 cup 64.73 SWE010  Magnesium 6330 269 mg'kg
BF-BC-03 dup 64,73 SWED10  Manganase BaE LG9 gk
BF-BC-04 clup B4.73 SWED10  Potassium 1130 2849 Mg
BF-BC-03 dup 64.73 SWED10  Sodium 316 289 makg
BF-BC-03 ms 64.73 SWEDT0  Aluminum 12500 268 mag/kig
BF-BC-03 ms 64.73 SWED10  Barium 1220 1.34 mafkig
BF-BC-03 ms 64,73 SWEMO  Calclum 14000 268 mgka
BF-BC-03 ms& 54,73 SWBEMO  Chromiwm 135 268 magika
BF-BC-03 ims G4.73 SWe010  Copper 155 2.68 mgkg
BF-BC-03 ms §4.73 SWe010  Iron 30700 268 ma'kg
BF-BC-03 ms 64,73 SWSE010  Magnesium 12000 268 mg'kg
BF-BC-03 ms G473 SWEQ10  Manganesa B0 265 mykg
BF-BC-03 Fins G473 SWE010  Potassium 6200 2GR mi'ky
BF-BC-03 ms 54.73 SWs010  Sodium 5720 268 ma'kn
BF-BC-03 sample G473 SWa0z0  Arsenic 457 1.45 0146 ma'kg
BF-BC-03 sample 54.73 SWa020  Antimony 0.407  4.04 0.0302 J ma'ky
BF-BC-03 sample G473 SWa0z20  Barum 152 1.35 000728 B2 kg
BF-BC-03 sample B4.73 SWe020  Benvlium 0236 0674 0.0191 J miykg
BF-BC-03 sample B4 T3 SWE020  Cadmium 0207  0.674 0.00957 J mo'kg
BF-BC-03 sample G473 SWe020  Chromium 203 135 Q0477 migky
BF-BC-03 sample G473 SWB020  Cobalt 11.6 0674 0.00525 mikg
BF-BC-03 sample G473 SWE020 - Copper aF.e 1.35 00194 migkg
BF-BC-03 sample B4.73 SWE020  Lead 2 0.674 0.00606 B2 mig'kg
BF-BC-03 sample Bd, 73 SWED20  Manganase 310 0674 Q0113 B2 migkg
BF-BC-03 sample Bd.73 SWED20  Micksl 18.5 1.35 0.0351 B2 migkg
BF-BC-03 sample Bd. 73 SWED20  Selenium [ 4.04 0.5318 migikg
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EF-BC-03 sampla 64.73 SWBD2Q  Silver Dia2  0E7s 0.00808 J e kg
BF-BC-03 sample 64.73 SWED20  Thallium 0,334 0674 0007556 JB2 migfkg
EF-BC-03 sample 64.73 SWel20  Wanadium FE.8 1.35 0102 Mg
BF-BLC-03 sample 6473 SWBN20  Zinc 111 4.04 0,044 mitka
BF-BC-04 sample 6347 SWEN20  Lead 18.1  0.724 000652 B2 mg/kg
BF-BC-07 sample 6717 SWED20  Arsenic 242 144 0156 miokg
BF-BC-07 sample 6717 SWe020  Antimony 04 452 0.0323 J migky
BF-BC-07 sample 6717 SWED20  Barium 118 1.44 0.00778 B2 vk
BF-BC-07 sample 8717 SWED20  Beryllium narz  ov2 00205 J mo'kg
EF-BC-07 sample 6717 SWe020  Cadmium Q.0805 Q.72 a.0102 J mg'kg
BF-BC-07 sample 6717 SWED20  Chromium 17 1.44 0.051 mkg
BF-BC-07 sample o e SWED2)  Cobalt 287 072 0.00862 my'kg
BF-BC-07 sample BF.A7 SWED20  Caopper 254 144 0.0207 ma'kg
BF-BC-07 sample BFAT SWED20  Lead B3l 072 0.00648 B2 mo'kg
BF-BC-0F sample BT.AT SWe020 Manganese 349 0.72 0.0121 B2 meyke
BF-BC-07 sample BFAT SWED20  Mickel 154 1.44 00408 Bz ma'ky
BF-BC-OF sample Br.AT SWe020  Selenium M 4,32 0.5504 ma'kg
BF-BC-07 sample BFAT SWE020  Silver 0115 072 0.00854 J ma'ka
BF-BC-07 sample 6717 SWE0Z20  Thallium 0.187 072 0.00807  JB1 miyka
BF-BC-07 sample B7A7 SWBE020  Vanadium 518  1.44 0.108 mgkg
BF-BC-07 sample B7. 17 SWE020 Finc Bd.4 432 0.0471 mi'ky
EBF-BC-14 sample 7006 SWED20 Lead 13 0656 0006 B2 moykg
BF-BC-15 sample 47.92 SWED20 Lead 17 0918 0.00826 B2 mg'ka
BF-BC-16 sample 49.67 2Wa020  Lead 149 0936 (.00842 B2 ma'kyg
BF-BC-17 sample 48,73 SWE020  Arsenic 5.51 1.89 0.205 moka
BF-BC17T sample 4873 SWa0z20  Anlirmony 0. 506 5.67 00424 - gk
BF-BC-17T sample 49,73 SWE020  Barium 153 1.84 00102 B2 kg
BF-BC-17 zample 49,73 SWE020  Beryllium 0482 0845 0.0264 J migkg
BF-BC-17 sample 49,73 SWa020  Cadmium 052 0845 0.0134 J maki
BF-BC17 sample 48.73 SWa020  Chromium 215 188 0.OEED mg/kg
BF-BG-17 sample 48.73 SWE020  Cobalt 124 0.945 000737 mgka
BF-BC-17 sample 49.73 SWE020  Copper 283 1.89 00272 makin
BF-BG-17 sampla 4573 SWe020 Lead 163 0.845 000851 Bz kg
BF-BCAT sample 48.73 SWED20 Manganese 716 0.945 001549 B2 g
BF-BC7 sample 48.73 SWED20  Mickel 124 1.89 0.0535 B2 makg
BF-BC-17 sampla 45.73 SWEB020 Selenium MD 567 0727 gk
BF-BC-17 sampla 48,73 SWE020  Silver 0,221  0.8945 00113 J mgikg
BF-BC-17 sample 49,73 SWE020  Thalliurm 0.27 (.845 00106 JB1 mgkg
BF-BC-17 sample 49.73 SWe020  Vanadium 68.0 1.89 0,144 maka
BF-BLC-17 gample 48.73 SWel20  Finc 147 567 0.0618 gk
BF-BC-26 sampls 78.58 SWe020  Arsenic 5,77 1.2 0.131 mg/ka
BF-BC-26 sample 78.50 SWE020  Antimony 0442 361 00269 J
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BF-BC-28 sample TH.58 SWED2D  Barium 199 1.2 0.00645 B2 mgkg
BF-BC-26 sample 78.58 SWED20  Beryllium 0373 0eMm 0.0171 J migkg
BF-BC=26 sample TH.ER SWED2]  Cadmium 0.0845 0.501 0.00853 J rr))
EF-BL-26 sample Ta.5B SWEBD20  Chrormium 15.7 1.2 00425 &g
BF-BC-25 sample TA5B SWED20  Cobalt 14.5 Q607 000465 migkg
BF-BC-25 sample T8.58 SWBOR20  Copper 337 1.2 00173 mig
BF-BC-24 sample 7858 SWel2d  Lead B.es 0B 00054 B2 e
BF-BC-26 sarmpha TH.58 SWED20  Manganese 495 0.6 0.0101 B2 kg
BF-BC-26 sampla 78.58 SWED20  Mickel 187 1.2 0,034 B2 mg/kg
BF-BC-25 sampla 78.58 SWE020  Selenium ND 3.61 0.462 mg/kg
BF-BC-25 sampla 7858 SWEDED  Silwer 0102 0BT 000721 J mg/kg
BF-BC-26 sample 78.58 SWEeD20  Thallium 022 0.601 000673  JB1 kg
BF-BL-24 sample 78.58 SWE020  Vanadium 49.2 12 0.0813 mgkg
BF-BC-25 sample 78.58 SWEN2D  Finc 103 a8 00353 gk
BF-BC-A sampla 59.33 SWEBD20  Arsenic 314 148 0.16 g kg
BF-BC-A sampla 59.33 SWB020  Antimony 0474 4,43 00331 J miki
BF-BC-A sampla 233 SWED20  Barium 124 1.48 0.00758 B2 gk
EF-BC-A sampla 52,33 SWel20  Beryllium 0266 0.738 0021 J gk
EF-BC-A sample 598,33 SWel20 Cadmium 00945 0738 00105 J mgfkg
EF-BC-A sample 59,33 SWe020  Chromium 17 1.45 0.0523 mgkg
BF-BC-A sample 09,33 SWel20  Cobalt 11,1 Q.738 0.00578 mgkg
BF-BC-A sample 08,33 SWe020 Copper 24.9 1.45 00213 mg'kg
EF-BC-A sample 59,33 SWED20 Lead 8.9 0738 0.00BES B2 megkg
EF-BC-A sample 55,33 SWe020 Manganese 343 0738 00124 B2 mgkg
EBF-BC-A sample 59,33 SWE020  Mickel 16.9 1.45 0.0418 B2 mgkg
EF-BC-A sampla 9833 SWal20  Selenium MD 4.43 0.568 mgkeg
BF-BC-A sample o833 SWEO20  Silver 02 0738 0.00385 o megkg
BF-BC-A sampla £59.33 SWaD20  Thallium 0185 0738 000327 JBI1 mgka
EF-BC-A sample £5.33 SWE020  Vanadium 2B 1.48 0.112 gk
EF-BC-A sample 59,33 SWE020  Zinc 898 4.43 (.0483 mgkg
BF-BLC-03 dup 6473 SWED20  Arsenic 52 152 0165 mgkg
BF-BC-03 dup 6473 SWED20  Antimcny 0507 457 (.0341 J me)kg
BF-BC-03 dup G473 SWED20  Barium 179 1.52 000822 B2 megkg
BF-BC-03 dup 5473 SWE020  Baryllium 0408 0761 00216 J mgkg
BF-BC-03 dup G473 SWED20  Cadmium 0.236 0.761 00108 J mgkg
BF-BC-03 dup 6473 SWED20  Chromium 238 1.52 (.0534 mgkg
BF-BLC-03 dup 64.73 SWE020  Cobalt 41  0.761 000594 migkg
BF-BLC-03 dup G4.73 SWe020  Copper 41.8 1.52 0.02149 mafka
BF-BC-03 dup Gd.73 SWeDED Leazd 144 0.7&1 0.00E85 B2 gk
BF-BC-03 dup 64.73 SWB020 Manganese 600  0.761 0.0128 B2 mag/kg
BF-BC-03 dup G4.73 SWED20  Mickel 218 1.52 0.0431 B2 migfkg
BF-BC-03 dugp 64.73 SWEDD  Salenium MO 4.57 0.585 miki
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EF-BEC-03 dup 64.73 SWED20  Silver 0.215 0.761 0.00913 J mikg
BF-BC-03 dup 64.73 SWE020  Thallium 0,406 0761 0.00852 2 JB2 mig/kg
BF-BC-03 dup 64.73 SWB020  Vanadium 1.3 1.62 0.116 mg'kg
EF-BC-03 dup 64.73 SWe020  finc 131 4.57 0.0498 mikg
BF-BC-03 ms 64.73 SWED20  Arsenic 1160 58 0.63 mgkg
BF-BC-03 ms 64,73 SWB020  Antimony B55 17.4 013 mig¥kg
BF-BC-03 ms §4.73 SWE020  Barium 1310 58 0.0313 Bz mig/kg
BF-BC-03 ms 64,73 SWe020  Beryllium 28.1 29 0.0824 migikg
BF-BC-03 ms 64.73 SWe020  Cadmium 29.6 29 0.0412 mig/kg
BF-BC-03 s G473 SWEIED  Chromium 133 5.8 0,205 mgxg
BF-BC-03 ms 64.73 SWBD20  Coball J04 2.9 D.0226 mgkg
BF-BC-03 ms 64.73 SWEBD20  Copper 170 5.8 0.0835 vk
BF-BC-03 ms 64.73 SWED20  Lead J20 2.9 0.0261 B2 mg'kg
BF-BC-03 ms 64.73 SWBD20  Manganese 742 29 0.0487 B2 mig/kg
BF-BC-03 ms 64.73 SWED20  Mickel 05 5.8 0164 B2 migfkg
BF-BC-03 ms 64.73 SWE020  Selenium 1130 174 2.23 mg/kg
BF-BC-03 ms 64.73 SWED20  Silver 182 29 0.0348 migikg
BF-BC-03 ms 64.73 -SWED20  Thallium 1130 2.0 0.0325 B2 ik
BF-BC-03 ms §4.73 SWB020  Vanadium 349 58 0,441 , mg/kg
BF-BC-03 ms §4.73 SWB020  Zinc 428 174 0.19 gk
BF-BC-03 sample 64.73 SW74T1_ Mercury 0.0674  0.0288 0.019 g
BF-BC-04 sample G347 SWT471  Mercury 0.136 0.0268 0.0176 makg
BF-BC-07 sampla 67.17 SW7471  Mercury 0.0451 0.0288  0.0189 makg
BF-BC-14 sample 70.06 SW7471  Mercury 0.073% 0.0273 0.018 mghkg
BF-BC-15 sampla 47.92 SW7471  Mercury 0.197 0.0337  0.0222 g/
BF-BC-16 sampla 48.67 SWF47T1  Mercury 0117 00331 00218 ma/ki
BF-BC-17 sampla 45.73 SW7471  Mercury 0188  0.0373 0.0245 mak
BF-BC-26 sampla 78.58 SWT471  Mercury 0.0458 0.0214  0.0141 makg
BF-BC-A samplia 55.33 SW7471  Maercury 00328 0.0286  0.0188 ma'kg
BF-BC-14 dup 70.06 SW7471  Marcury 0.0658 0.0275  0.0181 ma'kg
BF-BC-14 ms 70.08 SW7471  Mercury 0.309 0.0278%  0.0183 ma/kg
BF-BC-03 sample B4.73 SwWaosz  Telrachloro-m-xylane an.z2 e
BF-BC-03 sample 64.73 SWa082  Decachlorobiphenyl a7.5 %%
BF-BC-03 sampla B4.73 SWaosz  Aroclor 1016 MO 0.0306  0.00337 ma'kg
BF-B8C-03 sampla 64.73 SWa0B2  Aroclor 1221 MND 0.0306  0.0124 ma'kg
BF-BC-03 sample 64.73 SWa0s2  Aroclor 1232 MND 0.0306 0.0115 ma'kg
BF-BC-03 sample 64.73 Swaeos2  Aroclor 1242 ND 0.0306  0.00616 mafkg
BF-BC-03 sample 64.73 SwWae0s2  Aroclor 1248 ND 0.0306  0.0153 mifkg
BF-BC-03 sample 64,73 Swaos2  Aroclor 1254 ND 0.0306 000478 mafkg
BF-BC-03 sample 64.73 SWBO82  Aroclor 1280 ND 0.0306  0.00478 ma'kn
BF-BC-04 sample G347 ZWa0s2  Tetrachloro-me-xylena 88,4 T
BF-BC-04 cample G347 sWweis2  Decachlorobiphenyl 83.8 T
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BF-B8C-04 sample B3.47 SWa082  Aroclor 1018 MND 00312 0.00343 miykg
BF-BC-04 sample B3.47 SWa0s2  Aroclor 1221 MO 0.0312 0.0147 kg
BF-BC-04 sample G3.47 SWa0s2  Aroclor 1232 MO 0032 0.0117 kg
BF-BC-04 sample B3.47 sWaos2  Aroclor 1242 MWD 00312 000827 kg
BF-BC-04 sample B3.47 SWADR?  Aroclor 1248 MND 00312 00158 mg'kg
BF-BC-04 sampla B3.47 SWB082  Aroclor 1254 MD 0032 0.00487 m'ka
BF-BC-04 sample B3.47 SWAOEZ  Aroclor 1280 ND 0.0312  0.00487 mg/kg
BF-BC-0F sample BFAT SWE082  Telrachloro-m-xylane 85.4 s

BF-BC-0F sample BFAT sWaos2  Decachlorobiphenyl B4.4 Yo

BF-BC-O7 sample 67,17 SWED22  Aroclor 1018 M 00284 0.00313 mo'ky
BF-BC-07 zample BFAT SWEDE2  Aroclor 1221 MO 0.0284 0.0134 ma'kg
BF-8C-07 sample 7.7 SWEOBZ  Aroclor 1232 MD 00284 0.0107 ma'kg
BF-BC-07 sample 67.17 SWEB032  Aroclor 1242 MD 0.0284  0.00571 ma'ky
BF-BC-07 sample 67T SWB0E2  Aroclor 1248 M 00284 Q.0142 ma'kg
BF-BC-07 zample B7 A7 SWAa0EZ  Arcclor 1254 D182 00284 000443 J 1 ma'ky
BF-BC-07 sample G717 SWANEZ2  Aroclor 1280 MD 00284 000443 ma'ka
BF-BC-14 sampla T0.06 SWBOE2  Tefrachloro-m-sylens 84 S

BF-BC-14 sample T0.06 SWADSZ2  Decachlorobiphenyl aa %

BF-BC-14 sample 006 SWa0E2  Aroclor 1076 MDD 00276  0.00304 ma'ka
BF-BC-14 sample T0.08 SWBOEE2  Aroclor 1221 MO 00276 0.013 makg
BF-BC-14 zample T0.06 SWHOSZ2  Aroclor 1232 MO 0.0276 00104 mg'kg
BF-BC-14 zample 70,06 SWA0a2  Arcclor 1242 MO 00276 000555 mgykig
BF-BC-14 zample 70,06 SWA0EZ  Arcclor 1248 MDD 00276 0.0138 )k
BF-BC-14 sample TOL06 SWEROSZ2  Aroclor 1254 MDD 0.027E 0.0043 mafka
E-F'-El|3-1 4 sAmpla 70.05 SWa0s2  Aroclor 1260 MO 00275 0.0023 mg-'kg
BF-BC-15 zample 4792 =Waosz  Tetrachloro-mexylensa 851 Yo

BF-BC-15 zample 47 92 =Wa0sz2  Decachlorobiphenyl B4 Yo

BF-BC-15 sample 47492 SWa0a2  Arcclor 1048 MD 00411 0000452 mg'kg
BF-BC-15 zampla 47 .82 SWaosz  Aroclor 1221 MD 0.0411 0.0183 mgkg
BF-BC-15 zampla 4782 SWa0sz2  Aroclor 1232 WD 0.0411 00154 mgfkg
BF-BC-15 sampla 4792 SWE0E2  Aroclor 1242 MD 00411 000825 ma'kg
BF-BC-15 sample 47 .82 SwWansz  Aroclor 1248 MD 0.0414 0.0205 mg'kg
BF-BC-15 sampla 4782 SWaos:  Aroclor 1254 MO 004811 0.006L1 mgikg
BF-BC-15 sample 4742 SWB0a2  Arcclor 1280 D 00471 (0.00641 meke
BF-BC-15 sampla 49,67 Swaos2  Tetrachloro-me-xylens 898 S

BF-BC-18 sampla 48,67 SWBa0Ez2  Decachlorobdpheanyl 20,9 P

BF-BC-16 sample 48,67 SWa0E2  Arcclor 1078 MD 0.0322  0.00431 gk
BF-BC-16 gample 49 67 SWaps2  Aroclor 1221 HD 0.03a2 0.0184 mgkg
BF-BC-16 sampla 48.67 SWeoE2  Aroclor 1232 HD 0.0392 0.0147 migkg
EF-BC-16 sampla 48,67 Swaosz  Aroclor 1242 HD 0.0382  0.00787 migkg
BF-BC-16 sample 49 67 SWane2  Aroclor 12458 HD 0.0382 D.0196 mghg
BF-BC-18 sample 49 57 SWEM2  Aroclor 1254 MD 00332 000811 gk
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BF-B-14 sample 4967 SWEDB2  Aroclor 1260 MO 003582 0.00811 mig'kg
BF-BC-17 sample 49.73 SWaie2  Tetrachloro-m-xylene 0.5 o4
BF-BC-17 sampla 45973 SWEne2 Dacachlorabiphany 29,4 Ya
BF-BC-17 sampla 49.73 SWEOB2  Aroclor 1016 WD 0.0378  0.00416 mg'kg
BF-BC-17 sample 4973 SWE0B2  Aroclor 1221 HD 0.0378 0.0178 kg
BF-BC-17 sample 49.73 SWa0B2  Aroclor 1232 M 0.0378 0.0142 kg
BF-BC-17 sample 439,73 SWa0B2  Aroclor 1242 MO 0.0378 00076 mig'kg
BF-BC-17 sample 49.73 SWEDE2  Aroclor 1248 MO 0.0378 00158 Mgk
EF-BC-17 sample 4973 SWEDB2  Aroclaor 1254 HD 0.0578 00059 mig'kg
EF-BC-17 sample 49.73 SWEDB2  Aroclor 1280 MWD 00578 00058 mg'kg
EF-BC-26 sample ra.58 sWaoe2  Teirachloro-m-xylens 91.7 ; ¥
BF-BC-26 sample a5 sWaoa2  Decachlorobiphenyl 0.2 Y
BF-BC-26 sample v8.58 SWaoa2  Aroclor 1016 M 00247 0.002T2 gk
BF-BC-26 sample Ta.58 SWa0e2  Aroclor 1221 M 0.0247 0.0116 mig’kg
BF-BC-26 sample 7H.58 SWana2  Aroclor 1232 MO 0.0247 0.0093 mig'kg
BF-BC-26 samiple 7H.58 SWa0B2  Aroclor 1242 M 00247 0.00487 mikg
BF-BC-26 sample 758 SWEDB2  Aroclor 1248 MO 0.0247 0.0724 ke
BF-BC-26 sample T8 SWEDBZ2  Aroclor 1254 MD 0.0247  0.00386 mikg
BF-BC-26 sample A58 SWa0eE2  Aroclor 1260 ] 0.0247  0.00386 ki
BF-BC-& sample 5933 SWaDE2  Teatrachloro-m=xylens a2 Y
BF-BC-a sample 5833 SWane2  Decachlorobiphenyl B0.5 T
BF-BC-A sample 5933 SWansE2  Arockor 1016 MWD 0033 0.00383 mo'kn
BF-BC-A sample 5933 SWa0s2  Aroclor 1221 M 0033 0.0155 mo'ko
BF-BC-a sample 59,33 SWaos2  Arockor 1232 M 0033 Q.0124 moyka
BF-BC-a sample 59,33 sWaos2  Aroclor 1242 M 0033 QLO0EES ma'ka
BF-BC-A sample 59,33 SWE082  Aroclor 1248 MO 0.033 0.0185 ma'kg
BF-BC-A sample 59.33 SWEO0S2  Aroclor 1254 MO 0.033 0.00514 ma'kg
BF-BC-A sample 5833 SWEeDa2 Aroclor 12680 M 0033 0.00514 rng-'kg
BF-BC-03 s G473 SWE0BZ  Telrachloro-m-xylens a1 e
BF-BC-03 (1% G473 sWaos2  Decachlorobiphenyl 825 o
BF-BC-03 e G473 SWEO0B2  Aroclor 1260 0326 0028 000453 A m'kg
BF-BC-03 mad G473 sWaos2  Telrachloro-m-xylensg 21.3 e
BF-BC-03 msd B4.73 SWa0s2  Decachlorobiphenyl 0.1 e
_BF-BC-03 rmsd G473 SWa0s2  Aroclor 1260 0318 00284 000442 A mg'ka
BF-BC-03 sample G473 SWBa2T0C 2 - Fluorophenal an.7 T
BF-BC-03 sample G4.73 SWB2T0C  Phenol - d5 878 e
BF-BC-03 sample 64,73 SWBa2TOC  Mitrobenzene - di 84.9 S
BF-BC-03 sample 6473 SWaEITOE 2 - Fluorohiphenyl G975 e
BF-BC-03 sample 54,73 SWR2ZT0C 2,45 - Tribromopheano 84.8 e
BF-BC-03 zample 64,73 SWB2T0C  p- Terphanyl - d14 4.8 Yo
BF-BC-03 sample 54,73 SWa270C  Phenol 11.9 19.7 2.83 2.83 u'kg
BF-BGC-03 sample 64,73 SWE2TOC  1,3-Dichlorabenzans MD 18.7 9.83 2.83 ug'kg
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BF-BC-03 sampla B4.73 SWB270C  1,4-Dichlorobenzens e 19,7 9,83 9.83 ugikg
BF-BC-03 sample 64,73 SWa270C  Benzyl Alcohol MO 19.7 9.83 9.83 Lgikg
BF-BC-03 sample 64,73 SWA2T0C  1,2-Dichlorobenzene MO 19.7 9.83 9.83 kg
BF-BEC-03 sample G473 SWB270C  2-Methylphenol ML 14.7 9.83 9.53 Lgkg
BF-BC-03 sampla B4.73 SWB270C  3-24-Methyiphanol MO 39.3 19.7 19.7 ugkg
BF-BC-03 sampla B4.73 SWR2T0C  Hexachloroathane M 19.7 0,83 9,83 ugfg
BF-BC-03 sample B4.73 SWa270C  24-Dimethylpheno M 19.7 8.83 9.83 kg
BF-BC-03 sample G473 SWEEYDC  Benzoic Acid M 958.3 49,1 49.1 ugikg
BF-BC-03 sample G473 SWB2T0C  1,2,4-Trichlorobanzens ] 19.7 2.83 9.83 LR
BF-BC-03 sample B4.73 SWB2T0C  Maphthalane MO 49 2.48 246 gk
BF-BC-03 sample G473 SWB2TOC  Hexachlorobuladiane M 18.7 9.83 983 kg
BF-BC-03 sample G473 sWazTos  2-Methyvinaphthalens gl 4.81 2.45 2.46 Uk
BF-BC-03 sample B4, 73 sWa2ToC Dimethylphthalate M 18.7 2,83 9.83 ugikg
BF-BC-03 sample G473 SWE2T0L  Acenaphthylens M 1.97 0.953 0,933 uifh
BF-BC-03 sample B4.73 SWBZ70C  Acenaphthane ND 1.97 0.983 0.983 uaka
BF-BC-03 sample Bd. 73 SWEZTDC  Dibanzofuran | 1.7 583 2.83 ugg
BF-BC-03 sample B4 T3 SWE270C Dislhwiphthalala MWD 18.7 5.83 9.83 Uk
BF-BC-03 sample B4.T3 SWa270C  Fluorane 138 157 0.98a3 0983 ug/kg
BF-BC-03 sample B4 T3 SWE2T0C  M-Mitrosodiphenylamina WD 197 5.3 963 ugkn
BF-BC-03 sample 64.73 SWB270C  Hexachlorabenzens M 19.7 8.83 9,83 ugkg
BF-BC-03 sample 6d4.73 SWE270C  Pentachlorophanol MO 18.7 5.83 9.83 gk
BF-BC-03 sample E4.73 SWEZTDHC  Phenanthrens M 1.87 0983 0.983 Uk
BF-BC-03 sAmple G 73 SWaZTOED  Anlhracans M 1.87 089583 0.983 ugkg
BF-BC-03 sample G4.73 SWAzTOC  Di-n-butylphthalate MO 18.7 5.83 9.83 ugkg
BF-BC-03 sample B4, 73 sWa2T0C  Fluoranthenes ; 208 1.87 0,953 .8933 Uk
BF-BEC-03 sample G473 SWE2T0C  Pyrena 178 1.87 0.953 0.933 el {e}
BF-BC-03 sample 64,73 SWR2TOC  Bulylbenzylphihalate MO 18.7 5.83 283 ugkog
BF-BC-03 sample Bd. 73 SWE2TOED Benzof{alanihracanes 1.12 1.87 0883 0983 Uk
BF-BC-03 sample G473 SWHE2TOC  Chrysena 145 157 0953 0.983 ugkg
BF-BC-03 sample G473 SWa2TOC  bis[2-Ethylhexyliphthalate 28 187 0,83 9.83 ugkg
BF-BC-03 zample G473 SWH2TOC  Disn-octylphthalate M 18.7 2.83 9.53 ugkg
BF-BC-03 sample G473 SWa2T0C  Benzofluoranthenes 347 383 1.97 1.87 L/
BF-BC-03 sample G473 SWE2TOC  Benzofa)pyrens M 1.87 0,983 0,833 ugikg
BF-BC-03 sample B4.73 SWA2T0C  Indanco(l,2 3-cd)pyrens M 1.97 0.983 0.933 ugikg
BF-BC-03 sample G473 SWA2TOC  Dibenz{ah)anthracene M 1.897 0.983 0.933 Uk
BF-BC-03 sample G473 SWB270C  Benzolg h.i)perylens M 1.97 0.5983 0.8983 ugkg
BF-BC-0F sample E¥.AT SWR2TOC 2 - Fluorophenal 836 o

BF-BC-OT sample G677 SWH2T0L  Phenal - d5 838 %

BF-BC-07F zample BT SWBE2T0C  Mitrobenzene - d3 B85.2 T

BF-BC-O7 zample 6717 SWB2T0C 2 - Fluorohipheny 74,7 %

BF-BC-07 sample 6717 SWe2T0C 2,46 - Tribromophanol 3.4 S

BF-BC-07 sample 6717 SWEBITOC  p - Terphenyl - did a88.2 S
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_Client ID QC Type % Solids  Method # Parameter Result FOL MDL Flags Units
BF-BC-07 sample BY.AT SWB270C  Phenal MO 17.7 8.87 B.8¥ ugkg
BF-8C-07 sampla B7.17 SWE270C  1,3-Dichlorobanzane MO 17.7 887 B.87 ugvkg
BF-8C-07 sample BT SWBZT0C 1 4-Dichlorobenzane MO 17.7 887 B.87 ugkg
BF-BC-07 sample T I SWEETOZ  Benzyl Alcohol MD 17.7 B.B7 B.87 ugkg
BF-BC-O7 sampla 6717 SWa270C  1,2-Dichlorobenzene MDD 17.7 587 8.87 ugkg
BF-BC-OF sampla G717 SWa270C  2-Methylphanol MDD 17.7 .87 8.87 ukg
BF-BC-07 sampla ST I SWE2ETOC  3-84-Methylphanol MO 35.5 7.7 17.7 LRy
BF-BC-O7 sample B7.17 SW8270C  Hexachloroathans MDD 17.7 8.87 8.87 ug'kg
BF-BC-07 sample 6717 SWa270C  2.4-Dimathylphenal MD 17.7 a.a7 8.87 kg
BF-BC-07 sample 6717 SWR2Y0C Benzoic Acid MD 28.7 44,4 g4 4 ueky
BF-BC-O7 sample &7 AT SWR2TOL  1.2.4-Trichlorobenzans MDD 17.7 587 8.8v Uk
BF-BC-07 sample 67.17 SW8270C  Maphthalene MD 4,44 2.22 222 gk
BF-BC-07 sample 67.17 SWa8270C  Hexachlorobutadiens MD LT B.87 B8.87 UKy
BF-BC-O7 sample 677 SWE2T0C  2-Methyinaphthalane MO 4,44 2.22 222 ua'kg
BF-BC-OF sample 6717 Swaz7oc  Dimethyiphthalale MO 17.7 B.57 2.87 u'kn
BF-BC-0F sample 677 SWaETOC  Acenaphthylene MO 1.77 0587 0.887 u'kyg
BF-BC-O7 sample T SWR2Y0C  Acanaphthena 0823 177 0.887 0.887 ug'kg
BF-BC-0OF sample BT.I7 SWaITOC  Dibenzofuran MO 17.7 BEY B.A87 ug'kg
BF-BC-07 sample BTAT SWEZTOC  Disthyiphihalate MDD 177 887 B.87 ug'kg
BF-BC-07 sample G717 SWB270C  Fluorena HD 1.77 0.887 0.287 ug'kg
BF-BC-0F sample G677 SWEZTOC  M-Mitrosodiphenylamineg MD 177 8.8v o.87 ug'kg
BF-BC-0F zample B7.AT SWEBE2T0C  Hexachlorobenzene MD 17T 8.87 2.87 u'kg
BF-BC-07 zample B7.AT SWe2T0C  Pentachlorcphenal MD 17T 8.87 .87 ug'kg
BF-BC-0F samplea BY.AT SWEB2T0C  Phenanthrene 4.57 1.77 0.837 0.287 ucy'ke
BF-BC-O7 sample G677 SWR2T0C  Anthracens 1.02 1.77 0,887 0.287 ug'kn
BF-BC-0O7 sampla B7AT7 EWEZT0Z  Di-n-butviphthalate HD 177 B.EBT 8.87 ucyke
BF-BC-OF sample GYAT SWEEFOZ  Fluoranthene 13.6 1.77 0.5a7 0.ag7 ua'kg
BF-BC-0F sample T I SWEETOZ  Pyrene 15.4 1.77 0887 0.BRY ua'kg
BF-BC-07 sample 6717 SWEET0C  Butylbenzylphthalate MO 17.7 B.ET B.BT7 ug'kg
BF-BC-07 sample 6717 SWa2T0C  Benzola)anthracens 788 17T 0.88Y 0.E87 ua'kg
BF-BLC-O7 sample 6717 SWa270C  Chrysane 9.64 1.77 0887 0887 ug'kg
BF-BC-07 sampla 67.17 SWa270C  bis(2-Ethylhexyliphihalate 202  ATT 8.87 a8.87 ug'kg
BF-BGC-07 sampla 67.17 SWa2T0C  Di-n-oclylphlhalate MD 17.7 88T 8.87 ug'ka
BF-BL-OT7 sampla G717 SEWEIZTOS Banzoflusranthenes .27 355 1.77 1.77 uiyko
BF-BC-0O7 sampla B7T.AT SWEITOC  Banzola)pyrensg 581 1.77 0.837 0.387 ugykog
BF-BC-O7 sampla B7.AT SWe2T0C  Indenofl, 2, 3-cdipyrena 4.09 .77 0.837 0.287 ucy'ke
BF-BC-07 sample &7.17 SWa270C Dibenz(ahjanthracensa MD 1.77 0.887 0.887 ugkg
BF-BC-0O7 sampla ar.av SWBET0C  Benzo(g.hipernyiens 4.4 1.77 0,887 0_Bav ug'kg
BF-BC-17 sampla 49.73 SWEZTAC 2 - Fluoropheanol B85S o

BF-BC-17 sample 49.73 SWa27T0C  Phencl - d5 94.9 %

BF-BC-17 gampla 49.73 SWa2v0C  Mitrobenzene - d5 89.9 Y

BF-BC-17 sample 4973 SWE2700 2 - Fluorobiphenyl 769 3
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Client ID QC Type % Sollds  Method # Parameter Result PGL MDL Flags Units
BF-BC-17 sample 45,73 SWE2TOC 2,46 - Tribromophenaol &81.4 T

BF-BC17 sample 49,73 SWH2TOC  p - Terphenyl - di4 103 %%

BF-BC-17 sample 49.73 SWA270C  Phenol MND 24.2 12.1 12.1 kg
BF-BC-17 sample 48.73 SWa2v0C  1,3-Dichlorobanzene MO 24.2 12,1 121 ik
BF-BC17 sample 4973 SWaaTos  1,4-Dichlorobanzene D 242 121 121 ki
BF-BC-17 sampla 49,73 SWHZY0C  Benzyl Alcohol MO 24.2 12.1 12.1 L)k
BF-BC-17 sample 48,73 sSWazros 1, 2-Dichlorobanzens M 4.2 12.1 12.1 ugg
BF-BC1T sample 449,73 sSWaz2Tos  2-Methyiphenol M 24.2 121 1241 ugkg
BF-BC-17 sample 49,73 SWE2TOC  3-Z4-Methyiphenol Mk 485 24.2 24.2 ugkg
BF-BC-17 sample 449,73 SWE2TOC  Hexachlorosthane M 24.2 121 12.1 ugkg
BF-BCAT sample 48,73 SWE2TOC 2 4-Dimethylphanol M 24.2 121 12.1 Lk
BF-BC17 sample 49.73 SWE270C  Benzoic Acid ND 121 B0.6 §0.6 ugiky
BF-BC-17 sample 49.73 SWEZTOC  1,2,4-Trichlorobanzena M 24.2 12,1 121 Ly kg
BF-BC-17 sample 49.73 SWB270C  Maphthalene ND 6.06 3.03 3.03 Lgkg
BF-BC-17 sample 49,73 SWHE2T0C  Hexachlorabutadiane ] 24.2 12.1 12.1 ugika
BF-BCA17 sample 48.73 SWBET0C  2-Methyinaphthalens MHID 6.06 303 3.03 ugfkg
BF-BC-17 sample 48,73 SWAZ2T0C  Dimathylphthalate M 4.2 121 12.1 kg
BF-BC-17 sample 48.73 SWEZTOC  Acenaphthylena M 242 1.21 1.21 gk
EF-BC-17 sample 48,73 SWE2TOC  Acenaphthene M 242 1.21 1.21 ugkg
BF-BC-17 sampla 49,73 SWa270C  Dibenzofuran MO 24.2 12.1 12.1 ugfkg
BF-BZ17 sampla 4573 SWB2T00 Disthyiphthalata M 242 12.1 1241 ug/kg
BF-BC-1T sample 48,73 SWE2TOC  Fluorens 1.27 242 1.21 1.21 gk
BF-BC-17 sample 449,73 SWa2TOC  M-Mitrosodiphenylamine MO 4.2 121 12.1 ugikg
BF-BC-17 sample 449,73 SWEETOL Hexachlorobenzens M 24.2 121 12.1 ughg
BF-BC-17 sample 489.73 SWEETOL  Penfachlorophanol M 24.2 121 121 ugkg
BF-BC-17 sample 49.73 SWE270C  Phenanthrens B35 242 1.21 1.21 ugikg
BF-BC-17 sample 49.73 SWE270C  Anthracens 123 242 1.21 1.21 gk
BF-BC-17 sample 49,73 SWEZT0C  Di-n-butylphthalate MO 24.2 12.1 121 ugkg
BF-BC-17 sample 49.73 SWEZTOH:  Flugranthane 13.8  2.42 1.21 1.21 Uk
BF-BC-17 sample 49.73 SWB2TOC Pyrane 976 242 1.21 1.2 gk
BF-BC17 sample 49.73 SWEZTDC  Bulylbanzyiphihalate a7 242 124 124 kg
BF-BCT samiple 49.73 SWEETOZ  Benzofajanihracens BE2 242 1.21 1.21 ugkg
EF-BC-17 sample 449,73 sWa2Ts  Chrysene g.o7 242 1.21 1.21 uikg
EF-BC-17 sample 49.73 SWB2T0C bis{2-Ethylhaxyliphthalate 242 242 121 12.1 ugka
BF-BC1T sarmiple 49.73 SWEZT0C Di-n-octyiphthalats MO 24.2 121 121 Uk
BF-BC1T sarmiple 48.73 SWEETOC Benzoiluoranthenes 143 485 242 2.42 ugkg
BF-BC17 sample 448,73 SWa2TOC  Benzo{a)pyrenas e 242 1.21 1.21 ugkg
BF-BCAT sample 48.73 SWa2TOC Indencdl,2,3-cd)pyrena 477 242 1.21 1.21 ugikg
BF-BC17 sample 48.73 SWa2ToC  Dibenz{ah)anthracene M 242 1.21 1.21 L)k
BF-BC-17 sample 49.73 SWE270C  Benzo{g.h.lperylene G635 242 1.21 1.21 L)/
BF-BC-26 sample 78.58 sWwa2yoC 2 - Fluorophenaol 85.3 Yo

BF-BC-26 sampla 72.58 SWa2TOC  Phenol - d& 936 %
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Cllent 1D QG Type % Solids  Method §  Parameter Result POL MDL Flags Units
BF-BC-26 sampla TH.58 SWE2T0C  Nifrobenzene - d5 av e
BF-BLC-26 sampla TE.ER SW8270C 2 - Fluorobiphany! 70.4 -
BF-BC-26 sampla TE.ER SW8270C 24,6 - Tribromophanal 774 g
BF-BL-26 sample TH.58 SWEITOZ  p - Terphanyl - di4d 895 o
BF-BC-26 sample 7858 SWEZTAC  Phencl HD 15 7458 748 ugkg
BF-BC-25 samples T8.58 SWEETAC  1,3-Dichlorobenzens HD 15 749 7.49 ugkg
BF-BC-26 sampls T8.58 SWEET0Z  1.4-Dichlorobenzens MD 15 748 749 Uk
BF-BC-26 sample 78.55 SWEETAC  Benzyl Alsohol HD 15 7.4%5 749 ugkn
BF-BC-26 sample TE.58 SWE2T0C  1,2-Dichlorobenzene MD 15 743 7.4 ugkg
BF-BC-26 sample T8.58 SWE2T0C  2-Methylphenaol MD 15 748 7449 ug'ka
BF-BLC-26 sample T8.58 SWEZTOC  3-&4-Methylphenaol MD 30 15 15 Lig)Ke
EF-BC-26 sample 78.58 SWE2T0C  Hexachlorosthans MO 15 749 7.49 U
BF-BC-26 sample TA.5R SWE2T0C 2 4-Dimethylphencl HD 15 7.49 7.49 g
EF-BC-26 sample r6.58 SWEZT0C  Benzoic Acid MO T4.9 ar.s 37.5 ueykg
BF-BC-26 samphe 78.58 SWs2v0C  1.2.4-Trichlorobenzenes MND 15 7.49 749 T4l 31
BF-BC-26 sample 78.58 SWEZT0C  Maphthalene ML 3.75 1.87 1.87 kg
BF-BC-24G sample TH.58 SWE2V0  Haxachlorobuwtadisne ] 15 T.44 748 Uk
BF-BC-25 sampla 7858 SWE2T0C  Z-Methylnaphihalena WD a.7s5 1.87 1.87 ugfig
BF-BC-25 sample TA.58 SWE2T00  Dimethylphihalate (] 15 7.49 7.49 ugk
BF-BC-25 sample TBEE SWa2T0C  Acenaphihylena M 1.5 0,749 0749 g
BF-BC-26 sample 7850 SWa2T0C  Acenaphthens [ [W] 1.5 0. 7449 0.749 gk
BF-BC=26 sample 7H.58 SWa270C  Dibenzofuran MO 15 7.49 7449 Lk
BF-BC-24 sample TASE SWE2T0C  Diethylphthalate MO 15 748 7.458 Lig kg
BF-BC-286 sarmple TH.5E SWazyeC  Fluorens M 1.5 0.749 0.745 Uk
BF-BC-25 sample TA.56 SWAzTOC  M-Mitroscdiphenylamine MO 15 749 T.49 Lg/kg
BF-BC-26 sample: 78.58 SWa270C  Hexachlorobenzene MO 15 7.49 749 ugkg
BF-BC-26 sample 78.58 SWa2T0C  Pentachlorophenol [ 15 7.49 748 kg
BF-BC-26 sample TH.58 2Wa2T0C  Phenanthrene M 1.4 0.749 0.745 g kg
BF-BC-26 sample TH.53 SWa2aTME  Anthracens M 1.5 0,749 0,745 kg
BF-BC-26 sample 78.58 SWB2T0C  Di-n-bulylphthalate MWD 15 7.49 © 749 Lk
BF-BCG-28 sample TH.58 SWa2Tos  Fluoranthens 1.21 1.5 0.749 0.745 Lk
BF-BC-26 sample TB.58 SWa2ToC  Pyreng 375 1.5 0.749 0.748 it
BF-BC-26 sample TB.58 SWE2TOC  Butylbenzyiphihalate 8.9 15 744 749 Lgikg
BF-BC-26 sample TRE58 SWB2T0C  Benzola)anthracens MDD 1.5 0.749 0. 749 Lgikg
BF-BC-26 sample 7858 SWRaTOC  Chrysens MO 1.5 (0.749 0. 745 gy
BF-BC-26 sample 7258 SWEETOC  bis(2-Ethylhexyljphthalate 8.7 15 7.49 7.49 kg
BF-BC-26 sample 78.58 SWE2T0S  Disn-pctylphihalate MO 15 7.44 7.49 kg
BF-BC-26 sample 78,58 SWaITOC  Banzofluoranthenes MD 3 1.5 1.5 LI R
BF-BC-26 sampla T8.08 SWaITOC  Banzola)pyrens MO 1.5 (. 7449 0,749 kg
BF-BC-26 sample 73.58 SW8270C  Indeno(1,2,3-cd)pyrens ND 1.5 0.749 0.748 ug/kg
BF-BC-26 sampla T8.58 SWEZFOC  Dibenz(ahlanthracens ]n] 1.5 0.749 0749 ukg
BF-BC-25 sampla 785.58 SWE270C  Benzoig,h,ijperylens MO 1.5 0.749 0.749 ug'kg




Cllent 1D QC Type % Solids Method # Parameter Result FaL MDL Flags Units
BF-BC-A sampla 79,33 SW8270C 2 - Fluorophenaol 108 %

BF-BC-A sample 59.33 SW5270C  Pheanol - d5 778 %

BF-BC-a sampla 59.33 SWazr0Z  Nitrobanzena - db 81.2 %

BF-BC-A sampla H9.33 SWEETIZ 2 - Fluorobiphenyl TAT S

EF-BC-A sample 59.33 SW8270C 24,6 - Tribromaophenaol 75.7 %

EF-BC-A sample 59.33 SWE2T0C  p - Terphenyl - d14 105 %

EF-BC-A sampla 59,33 SWa270C  Phenol 715 209 10.5 10.5 Uk
EF-BC-A sampla 59.33 SWS8270C  1,3-Dichlorobenzens MD 204 10.5 10.5 un'kg
BF-BC-A sampla 59.33 SW8270C  1,4-Dichlorobenzena MDD 204 10.6 10.5 ug'kg
BF-BC-A samplsa 59.33 SWa270C  Banzyl Alcohol MD 204 10.5 10.5 u'kg
EBF-BC-A sample 58,33 SWa270C  1,2-Dichlorobenzena MD 2049 105 10.5 ukg
BF-BC-A sampla 52.33 SWE2TAC  2-Methylphenc MD 2049 10.5 10.5 kg
EBF-BC-A sample 59.33 SWa2T0C  3-8d-Mathylphanol MO 41.9 20.9 20.9 ugkg
EF-BC-A sample £9.33 SWEBZT0C Hexachloroelhana MO 209 10.5 10.5 ug'kn
BF-BC-A sample 59,33 SWEETOC  2.4-Dimethylphenaol MO 208 10.5 10.5 uerky
BF-BC-A sampla 59,33 SWa270C  Benzoic Acid 64.9 108 52.4 E2.4 kg
EF-BC-A sampla 59.33 SWazyoc  1,2.4-Trichlorobenzaene MD 209 10.5 10.5 ugkg
BF-BC-A sampla 59.33 SWEET0C  Maphthalens MD 5.24 2.62 262 ugfkg
BF-BC-A sampla 59.33 SWB270C Hexachlorobutadiens MO 20.9 10.5 10.5 g
BF-BC-A zample 58,33 SWB2TOC  2-Methyinaphthalane MWD 524 2.62 262 g/
BF-BC-A sample 56.33 SWB270C  Dimethylphthalate N 20.8 10.5 10.5 ugiky
BF-BC-A sample 59.33 SWE2T0C  Acenaphthylens MD 209 1.05 1.05 L)/
BF-BC-A sample 58,33 SWB270C  Acenaphthens ND 2.09 1.05 1.05 uglkg
BF-BC-A sample 59.33 SWB270C  Dibenzofuran MO 20.9 10.5 10.5 gy
BF-BC-A zample 58,33 SWB270C Diethyiphthalata MWD 209 10.5 10.5 L/
BF-BC-A sample 50,33 SWE2T0C  Fluorens 136 209 1.05 1.05 kg
BF-BC-A sample 59,33 SWE2TOC  N-Mitrosodiphenylamine M 20.9 10.5 10.5 L kg
BF-BC-A zample 59.33 SWB2T00  Hexachlorobenzens M 20.9 10.5 10.5 LR
BF-BC-A zampla 58,33 SWE2T0C  Pentachlorophenal MWD 208 10.5 10.5 Ly kg
BF-BC-A sample 59,33 SWH270C  Phenanthrene 1.6 209 1.05 1.05 kg
BF-BC-A sample 59,33 SWH2T0C  Anthracena M 2.09 1.05 1.05 kg
BF-BG-A sample §9.33  SWA270C  Di-n-butylphthalate MO 20.8 10,5 10.5 ugikg
BF-BC-A sample 59.33 SWA2T0C  Fluoranthens 648 2.09 1.05 1.05 ugfkig
BF-BG-A sample 59.33 SWR2TOC  Pyrens 4,08 209 1.05 1.05 gk
BF-BG-A sample 59,33 SWE2Y0C Butylbenzylphihalate E26 2.5 10.5 10.5 ugikg
BF-BC-A sarmiple 58,33 SWEZTH:  Benzofalanihracane M 208 1.05 1.08 ugfkg
BF-BC-4 sample 5933 SWB2T0C  Chrysena MO 208 1.05 1.08 ugikn
BF-BC-A sample 5933 SWE2TOC  bis(2-Ethylhexyliphthalate 2.7 20.8 10,5 10.5 gk
BF-BG-A sample 59,33 SWH270C  Di-n-octylphthalate M 0.8 10.5 0.5 ugfkg
BF-BC-A sample 589.33 SWEZTOC Benzolluoranthenes 4.07 418 209 2.08 Uk
BF-BC-A sample 58.33 SWE2TOC  Benzola)pyrens 329 208 1.05 1.05 ugkg
BF-BC-A sample 58.33 SWBE2TOC Indanoll,2.3-cdjpyreng MO 209 1.03 1.05 ugkg
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Client ID QC Type % Solids  Method # Parameter Result POL DL Flags Units
BF-BC-A sampla 59.33 SWE270C  Dibanz{a,h)anthracene MO 2.08 1.05 1.05 ug'kg
EF-BC-A sampha 59.33 SWE2700  Benza(g.h.i)perylene MO 2.08 1.05 1.05 ug'kg
EF-BC-26 ms 75.58 SWE2T0C 2 - Fluorophenol BB.1 %%
BF-BC-25 ms 78.58 SWE2T0C  Phenol - d5 85 T
BF-BC-25 ms 78.58 SWE270C  Nitrobenzena - d5 &d.1 &b
BF-BC-25 ms 78.58 SWa27T0C 2 - Fluorobiphenyl B1.1 %
BF-BC-25 ms T8.58 SWBEV0C 24,6 - Tribromaophenal s W
BF-BC-26 ms T78.55 SW8270C  p - Terphanyl - di4 89.4 %
BF-BC-25 ms 78.58 SWE2Z70C  Phanol g98.6 155 7.74 7.74 ugkg
BF-BC-26 s 78.55 SWEEFOC 1 4-Dichlorabenzana G5.6  15.5 774 774 Lgkg
BF-BC-26 ms 78.58 SW8270C 1.2 4-Trichlorobenzens 69.8 155 774 7.4 ugfkg
BF-BC-26 ms 78.58 SWa270C  Acenaphthene 654 155 0.774 0.774 ugikg
BF-BC-26 ms 78.58 SW8270C  Pentachlorophenal 118 155 7.74 7.74 ugikg
BF-BC-26 ms 78.58 SWH270C  Pyrene 69.3 155 0,774 0.774 uglkg
BF-BC-26 s 78.58 SWa2TOC 2 - Fluorophenol 102 2
BF-BC-26 msd 78,58 SWB270C  Phenol - d5 952 %
BF-BC-26 mad 78.53 SW8270C  NMitrobenzene - d5 892 %
BF-BC-26 med 7B.58 SWB270C 2 - Fluorobiphenyl 89.7 %
BF-BC-25 med TA.58 SWB270C  2,4,6 - Tribromopheanaol 764 2k
EF-BC-25 masd 7H.56 SWHE270C  p - Tarphenyl - d14 114 %
BF-BLC-25 msd rh.58 SWR2T0C  Phenol 102 15.4 .7 .71 u'kg
BF-BL-25 mad 78.58 SWA2T0C  1,4-Dichlorobanzens 497 154 7. 7.71 ug'kg
BF-BC-25 msd 78.58 SWH270C 1,2 4-Trichlorobenzens 463 154 7.71 7.71 ugkg
BF-BC-25 mad 78.58 SWA2T0C  Acenaphthane 628 154 0.771 0771 ug'kg
BF-BC-26 mad T8.58 SWB270C  Pentachloraphenal gr2 154 7.71 7.71 ugkg
BF-BC-26 med 78.58 SWB270C  Pyrane 655 1.54 0.771 0,771 ug'kg
EF-BC-03 samphe 64.73 Swepsd  TOC 8270 122 48.8 ma'kg
BF-BC-04 sample 63.47 SWEBDED  TOC J120 125 50 ma'kg
BF-BC-07 sampla B7.17 SWae0sd  TOC 3660 118 47.2 m'kg
BF-BC-14 sample 70.06 SWsSoe0  TOC 5200 138 55 miz'kg
BF-BC-15 sample 47.82 SWS0sd  TOC 15000 128 51.3 meykg
BF-BC-16 sampla 4967 SWapsQ)  TOC 13600 125 50 ma'ka
BF-BC-17 sample 49.73 SWepsD  TOC 12900 114 45.5 mg'kg
BF-BC-26 sampla 75.58 SWaDs0  TOC 2210 115 45.2 mg'kg
BF-BC-A sample 58.33 SWB0S0 TOC 16400 144 57.7 mgkg
BF-BG-03 ms 64.73 SWens0  TOC 40300 122 48.5 mg/kg
BF-BC-03 msd 54.73 SWodso  TOC 3900 118 472 migkg
blank SWeM0  Aluminum MO 20 1.8 mg'kg
Blank SW8010  Calcium 308 200 1.34 J mig'kg
blank SWB010  Iron 0.257 20 0186 J ma'kg
bilark SWB010  Magnesium MD 200 2.18 mg'kg
blank SWE010  Polassium MWD 200 18 moyke
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Clignt 1D QC Type %% Solids  Method # Parameter Result POL rMDL Flags Units
blank SWEL  Sodium MD 200 34,2 migkg
b= SWe010  Aluminum a5 20 1.8 kg
bs SWa01e  Cakeium 4580 2040 1.34 B2 migssg
b SWE010  Iron 4770 20 016 B2 migkg
b5 SWel10  Magnesium 4440 20 218 ik
ks sWelio  Potassium 4110 20 13 migkg
bs SWE0  Sodium 25830 200 34.2 kg
bsd SWad10  Aluminwm Tdd 20 1.8 kg
bed SWal1o  Caleium 4310 200 1.34 B2 Hg/kg
bsd SW&010  Iron 4470 20 0,16 B2 magkg
bed SWed10  Magnesium 4250 200 218 mgikg
bsd SWe010  Potassium 3810 200 18 ma/kg
bed SWEID  Sodium 3720 200 34.2 mg/kg
blank SWe0  Aluminum M 20 mgskg
blank SWallo  Barium M 1 kg
blank SWel0D  Caleium MD 200 migkg
blank SWwal1d  Chromium D 2 mig kg
bilank SWE010  Copper MWD i kg
blank SWE010 Ilron MO 20 migkg
blank SWeD  Magnesium MND 204 kg
blank SWeM0D  Manganese M 2 migkg
blank SWe010  Potassium MO 200 migkg
blank SWEMD  Sodium MO 200 mg'kg
bs SWED1D  Aluminum 785 20 - mokg
bs SWEDI0  Barium g28 1 mok
b SWe010  Calcium 4580 200 ma'ky
bs SWaeD10  Chramism 89.3 2 my'kyg
bs SWBD10  Copper 93.6 2 ma'kg
bs SWEMQ  lron 4770 20 kg
bs SWEDID  Magnasium 4450 200 mg'ka
bs SWB010  Manganese 218 2 mg'kg
b3 SWEDD  Polassium 4110 200 ma'kg
bs SWED10  Sodium 4930 200 mea'kn
bsd SWED10  Aluminum T44 20 m'ka
bscl SWael10  Barium ire 1 ma'kg
bad SWEMD  Calcium 4310 200 my'kg
bsd SWeD1d  Chromium 83.3 2 ma'kg
bad SWED10  Coppsr [aT 2 ma'kg
bad SWED1Q  Iron 4470 20 mg'kg
bad SWED10  Magnesium 4250 200 m'kg
bed SWED10  Manganese 204 2 kg
b SWE010  Potassium agio 200 migkg
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Client ID QC Type % Sollds Method# Parameter Result PQL MDL Flags Units
bad SWED10  Sodium G720 200 mgkg
blank SWED20  Arsenic MDD 0.2 0.0217 mgkg
blank SWE020  Antimony MO 0.5 000445 migikig
blank SWB020  Bariurm 0105 0.2 000108 J mgka
blank SWeD20  Berylliurm MD 0.1 000284 mgki
bilarik SWED20  Cadmiem M 0.1 (.00142 mekg
bilanik SWE0ED  Chramium MO 0.2 0.00708 makin
blank SWe020  Cobalt M 0.1 0.00078 mekg
blank SWED20  Coppar MO 0.2 0.00285 kg
blank SWED20  Lead 00134 0.1 0.0009 o migfkg
Blank SWED20  Manganese 00164 0.1 000165 oJ mgkg
bilzark SWED20 Mickel 0.0 14 0.2 000556 WJ Mgk
blank SWER2Q  Selenium M 0.6 0.07E2 migkg
blank SWED20  Silvar MO 0.1 0.0012 mg'kg
blank SWE020  Thallium 0.00dG 0.1 0.00112 J mgkg
blank SWE020  Vanadium MO 0.2 0.0152 mgyikg
bilznk SWEN2Q  ZFinc MWD 0.5 0.00654 me'k
blank SWY4T1 Mearcury MWD 0.02 00131 ma'ka
by SW7471  Mercury 0189 Q.02 00131 ma'ka
bsd SW7471  Marcury 0165  0.02 0.0131 mgkg
blank SWB0EZ2  Tetrachloro-m=xylensg an T
blank SWBDE82 Decachlorobiphanyl 86.5 %
blank SWe082  Aroclor 1016 MO 0.0z 0.0022 moy'kn
blank SWeosz2  Aroclor 1221 MO 0.02 0.00942 mo'kg
blank SWB082  Aroclor 1232 MD Q.02 0.00752 miykn
Blank SWa0E2  Aroclor 1242 MO 0.02 0.00402 mo'kg
Blank SWa0a2  Aroclor 1245 MO Q.02 0.1 mo'kg
ank SWANEZ2  Arcclor 1254 MO 0.02 0.00312 mg'kg
lank SWB0a2  Aroclor 1260 MD Q.02 0.00312 mig‘kg
bs SWa0a2  Tetrachloro-m-xylens a7 %
bs SWB0B2  Decachlorohiphenyl 856.6 %
bs SWB0B2  Arcelor 1260 211 0.02 000312 Ci mgkg
bad SWa0EZ  Telrachloro-m-xyvlena BE.T o4
bad SWa0s2  Decachlorobiphenyl 86.7 %
bad SWEOB2  Aroclor 12680 0.217 0.02 0.00312 C1 mkig
blank SWE2T0C 2 - Fluorophenol a1.2 k-
blank SWEZ2F0C  Phenaol - 45 70.8 %
blank SWR2Y0C  NMitrobenzene - d5 93.5 a
tank SWBATOC 2 - Fluarobiphenyl T8 o
blank SWR270C  2.4,6 - Tribromophenol 66.7 %
Mank SWB270C  p - Terphenyl - d14 894 %
Blank SWEITOC  Phend HD 13.3 B.587 B.6Y ugyke
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Client ID QCType % Solids  Method # Parameter Result PaL MDL Flags Units
blank SWaz2r0C 1, 3-Dichlorobenzena HD 13.3 6.67 G657 ug'kg
blank SWEZF0C  1.4-Dichlorobenzena MD 13.3 LT 667 ukg
blank SWE2Y0C Benzyl Alcohal MO 13.39 G6.67 667 ukg
blank SWE2T0C  1,2-Dichlarobenzens MD 13.3 .67 G867 u'kg
blank SWazTis  2-Methyiphenal HD 13.3 B.BT B.ET ug'kg
blank SWE270C  3-&d-Methylphenal ND 26.7 133 13.3 un'kg
blank SWE2T0C  Hexachloroethane HD 13.3 6657 B.67 ug'kg
blank SWE2TOC 2. 4-Dimethyiphanal ] 13.3 6.67 B.87 ua'ky
blank SWE270C  Benzoic Acid MO 66,7 33.3 33.3 ug'kg
blank SWa270C  1,2.4-Trichlorobenzena MD 13,3 6.67 .67 ukg
blank SWE2TZ  Maphthalene MDD 333 1.67 1.67 u'kg
blank SWE2T0C Hewachlorobuwtadiene MO 13.3 B.6T B.6Y ua'ko
blank SWE2T0C  2-Methyinaphihalens ] 3.33 1.67 1.67 ug'kg
Hank SWE2TOC  Dimathylphihalate ] 13.3 B.67 667 ug’kg
Blank SWR2T0C  Acenaphlhylens MWD 1.33 0867 0.BEBT ug'kg
ank SIWE2TOC  Acenaphthens MO 1.33 T 0.667 uirkn
bank SWa270C  Dibenzofuran MO 15.3 B.G7 6.67 ug'kn
blank SWR270C  Diethyiphthalate MO 13.3 G.G7 B.BT ua'kg
blank SWa2T0C  Fluorens MO 1.33 0.Ga7 0.GET ug'kn
blank SWH270C  M-Mitroscdiphenylamina MDD 133 B.67 B.67 ug'ka
blank SWE270C  Hexachlorobenzens iw} 13.3 B.57 667 ua'kn
blank SWR2T0C  Pentachlorophencl MO 13.3 EBT B.ET ua'kg
blank SWH2T0C  Phenanthrens [ 1.23 0.857 0.BEY ug'kg
blank SWR270C  Anthracene MD 1.33 0.8687 0.BET ug'kg
blank SWBE2T0C  Disn-butylphthalate M 13.3 B.a7 G.67 u'kg
blank SWB2F0C  Fluoranthene MO 1.33 0867 0.66T uey'ke
blank SWa2T0C  Pyrena M 1.33 0667 0.6BT ua'ka
blank SWE2TOC  Butylbenzylphihalate MO 13.3 G867 6.67 ugkg
Blank SWa2T0C  Benzo(z)anihracens D 1.33 0657 0.BET ug'kg
Blank SWa2v0C  Chrysens MO 1.33 0.657 0667 ugikg
Blank SWAITOC  bis(2-Ethylhexyl)phthalats M 133 B.67 a.67 ugikg
Blank SWE2TOC  Di-n-oclylphthalata MO 13.3 6.57 G667 ugfkg
blank SWaITOC  Benzolluoranthanes MO 267 1.33 1.33 ugikg
blank SWe2T0C  Benzola)pyrane MD 1.33 0.657 0667 ugikg
blank SWEETOC  Indenoll,2 3-cd)pyrane MD 1.33 0.657 0667 ugikg
blank EWa2T0C  Dibenzia hlanthracens MDD 1.33 0.667 0667 kg
blank SW8370C  Banzo(g.h.ijparylens MWD 1,33 (.667 0667 ughg

bs SWE2T0Z 2 - Flusrophenol 85,6 o
bs SWEZTOC  Phenol - db 81.5 S
bs SWE270C  Nitrobenzene - db 264 S
bs SWE2T0C 2 - Fluorobipharyl 872 %h
bs SWEETOC  2,4.6 - Tribromophenal 83.5 e
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Client ID

QC Type % Solids Method & Parameter Result PLL MOL Flags Units
bz SWRET0C  p - Temphenyl - d14 829 £
bs SWR2T0C  Phancl 218 133 G.E7 G.67 un'kg
ns SWEIZTOC  1,4-Dichlorohenzene iz 143 G667 G.67 ug'kyg
bs SWEET0Z 1.2, 4-Trichlorcbenzens 4.6 13.3 6.67 B.G67 u'kg
bz SWRZET0C  Acenaphthens 61.2  1.33 0667 0.687 u'kg
bs SWa2T0C  Pentachlorophanal 71.8 1332 B.ET G567 ug'kyg
bs SWB270C _ Pyrene . sd2 133 0.667 0.667 ug'kg

blank SWa0sD  TOC MDD 100 40 m'kg
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE: __10/20/2002 LAB SAMPLE ID: SOU00226A1
ANALYST: S NIELSON CLIENT SAMPLE ID: _ 108785-1 -3 F-1®¢c-073
TOTAL WET WEIGHT (g) 94.67 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 49.47
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 1 BEAKER TARE: 118.1200
TOTAL DRY WT (g 168.3400
SAMPLE WT (g) 50.2200
SIEVE SIZE (mm) (9) (%) % FINER COMMENTS
05 12.5 0.0000  0.00% 100.00%
0.375 9.50 0.0000 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 4.75 8.8011 17.79% 82.21% ROCKS
10 2.00 7.2695 14.70% 67.51% ROCKS,PLANTS
40 0.425 7.9601 16.09% 51.42% SAND,ROCKS,PLANTS
60 0.250 52960 10.71% 40.71% SAND,PLANTS
120 0.125 11.2160 22.67% 18.04% SAND,PLANTS
230 0.063 58789 11.88% 6.15% SAND,PLANTS
<230 <0.063  4.0154 SAND,PLANTS
TOTALWT 50.4370
RECOVERY (%) 100.43%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK . Awt(g) (%) % FINER
TIMEMIN  HYDROMETER TEMPC K DIAM (mm)
2 6.0 21.0__| 0.0137 | 0.0378 45000 9.57% 9.57%
5 6.0 0.0137 | 0.0239 45000 0.00% 9.57%
15 5.0 0.0137 | 0.0139 ‘ 3.5000 2.13%  7.44%
30 4.0 0.0137 | 0.0099 25000 2.13%  5.32%
60 3.0 0.0137 |_0.0070 15000 2.13%  3.19%
250 3.0 21.0 | 0.0137 | 0.0034 1.5000 0.00%  3.19%
1440 2.5 210 | 0.0137 | 0.0014 1.0000 1.06% 2.13%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL 17.79% % SAND 76.05% % CLAY/SILT 6.15% MEAN (mm) 1.2744 MEDIAN 0.42
% SOLIDS 52.25% % WATER  47.75%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: (206) 632-2417
CLIENT SAMPLE ID: 1087851 B¢ —-®d~-03%
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE: __ 10/20/2002 LAB SAMPLE ID: SOU00226A2
ANALYST: S NIELSON CLIENT SAMPLE ID: 1087852 BF-®¢ ~04¢-
TOTAL WET WEIGHT (g) 08.71 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 61.77
SIEVE FRACTION :
SIEVE FRACTION - SAND GRAVEL BEAKER # 2 BEAKER TARE: 118.3300
TOTAL DRY WT (g 176.5100
SAMPLE WT (g) 58.1800
SIEVE SIZE (mm) (9) (%) % FINER COMMENTS
0.5 12.5 159753 25.86% 74.14% SHELLS,A ROCK
0.375 9.50 0.0000 0.00% 74.14%
0.25 6.30 0.0000 0.00% 74.14%
4 4.75 06261 1.01% 73.13% ROCKS
10 2.00 0.4096  0.66% 72.46% SHELLS,ROCKS PLANTS
40 0.425 12496  2.02% 70.44% SAND,ROCKS,PLANTS
60 0.250 12650 .2.05% 68.39% SAND,PLANT
120 0.125 147633 23.90% 44.49% SAND,PLANT
230 0.063 15.6231 2529% 19.20% SAND,PLANT
<230 <0.063 85020
TOTAL WT 58.4140
RECOVERY (%) 100.40%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK Awt(g) (%) %FINER
TIME MIN HYDROMETER TEMP C K DIAM (mm)
2 11.0 21.0__[ 0.0137 | 0.0367 9.5000 19.97% 19.97%
5 10.0 0.0137 | 0.0234 8.5000 2.10% 17.87%
15 8.5 0.0137 | 0.0136 7.0000 3.15% 14.72%
30 7.0 0.0137 | 0.0097 55000 3.15% 11.56%
60 6.0 0.0137 | 0.0069 45000 2.10%  9.46%
250 5.0 21.0__ | 0.0137 | 0.0034 3.5000 2.10%  7.36%
1440 40 21.0__| 0.0137 | 0.0014 25000 2.10%  5.26%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL  26.87% %SAND 53.92% % CLAY/SILT 19.20% MEAN (mm) 3.3625 MEDIAN 0.16
% SOLIDS 62.58% %WATER  37.42%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

CLIENT SAMPLE ID: 1087852  BF - BRA-D 4

FAX: (206) 632-2417
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417
ASTM D422 PARTICLE SIZE
ANALYSIS DATE:  10/20/2002 LAB SAMPLE ID: SOU00226A3
ANALYST: S NIELSON CLIENT SAMPLE ID: 108785-3 BF-BL& - o+
TOTAL WET WEIGHT (g) 93.32 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 67.68
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 3 BEAKER TARE: 110.8500
TOTALDRY WT (g 172.9400
SAMPLE WT (g) 62.0900
SIEVE SIZE (mm) (9) (%) % FINER COMMENTS
0.5 12.5 2.8810 4.26% 95.74% SHELLS
0.375 9.50 1.3643  2.02% 93.73% SHELLS
0.25 6.30 1.1858 1.75% 91.98% ROCKS
4 4.75 1.2093  1.79%  90.19% ROCKS
10 2.00 6.6280 9.79% 80.40% ROCKS,SHELLS
40 0.425 10.1512  15.00% 65.40% SAND,ROCK,SHELLS
60 0.250 10.2105 28.38% 37.02% SAND,SHELL
120 0.125 12.6726 18.72% 18.29% SAND,SHELL
230 0.063 3.8226 5.65% 12.64%
<230 <0.063 3.1705
TOTAL WT 62.2968
RECOVERY (%) 100.33%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK[ 15 | Awt(g) (%) % FINER
TIME MIN  HYDROMETER TEMPC K DIAM (mm)
2 8.0 21.0 0.0137 | 0.0374 6.5000 13.79% 13.79%
5 7.0 0.0137 | 0.0238 55000 2.12% 11.67%
15 7.0 0.0137 | 0.0137 55000 0.00% 11.67%
30 6.0 0.0137 | 0.0098 45000 2.12%  9.55%
60 7.0 0.0137 | 0.0069 55000 -2.12% 11.67%
250 5.0 21.0 0.0137 | 0.0034 3.5000 4.24% 7.42%
1440 4.0 21.0 0.0137 | 0.0014 25000 2.12%  5.30%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL 9.81% % SAND 77.54% % CLAY/SILT 12.64% MEAN (mm) 1.2823 MEDIAN 0.31
% SOLIDS 72.53% % WATER  27.47%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715
CLIENT SAMPLE ID: 108785-3

FAX: (206) 632-2417
B F- BC—O7F

o U.S. STANDARD SIEVE SIZE
100% ' | 18 l3 ﬁ D & - :1“ "
i1180% /(
; ’f
>_70°A) LA
0 14
o 60%
g /
Z50%
5 40% /
: 7
230% /
w
0 20% i
10% +—1—¢ S
0% .
0.00 0.01 0.10 1.00 10.00 100.00 1000.00
GRAIN SIZE IN MILLIMETERS
I - bodidionl l SAND l ——GRAVEL l COBBLES I

‘i
~




- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE:  10/20/2002 LAB SAMPLE ID: SOU00226A4
ANALYST: S NIELSON CLIENT SAMPLE ID:  108785-4 BF - B¢~ | +
TOTAL WET WEIGHT (g) 99.49 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 66.81
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 4 BEAKER TARE: 112.5200
TOTAL DRY WT (g 176.2500
SAMPLE WT (g) 63.7300
SIEVE SIZE (mm) {9) (%) % FINER COMMENTS
0.5 12,5 0.0000 0.00% 100.00%
0.375 9.50 0.0000 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 4,75 0.0000 0.00% 100.00%
10 2.00 0.0076  0.01% 99.99% PLANT
40 0.425 0.2638 0.39% 99.59% SAND,PLANT
60 0.250 1.1055 1.65% 97.94% ~ SAND,PLANT
120 0.125 34.1839 51.17% 46.77% SAND,PLANT
230 0.063 219706 32.80% 13.88%
<230 <0.063 6.3918
TOTAL WT 63.9232
RECOVERY (%) 100.30%
HYDROMETER FRACTION - SILT CLAY 4
SAMPLE TIME (20C) BLANK Awt(g) (%) % FINER
TIME MIN HYDROMETER TEMPC K DIAM (mm)
2 7.5 21.0 0.0137 | 0.0375 6.0000 13.26% 13.26%
5 7.0 0.0137 | 0.0238 5.5000 1.10% 12.15%
15 6.0 0.0137 | 0.0138 45000 2.21%  9.94%
30 6.0 0.0137 | 0.0098 45000 0.00%  9.94%
60 6.0 0.0137 | 0.0069 45000 0.00% 9.94%
250 5.0 21.0 | 0.0137 ] 0.0034 3.5000 2.21% 7.73%
1440 4.0 21.0 | 0.0137 | 0.0014 25000 2.21% 5.52%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL 0.00% % SAND 86.12% % CLAY/SILT 13.88% MEAN (mm) 0.0964 MEDIAN 0.13
% SOLIDS 67.15% % WATER  32.85%
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AQUATIC RESEARCH INCORPORATED

CLIENT SAMPLE ID: 108785-4

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417
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Beormeclle Forebay Qp(b, 2602
- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE: __10/20/2002 LAB SAMPLE ID: SOU00226A5
ANALYST: S NIELSON CLIENT SAMPLE ID: 1087855 &F -@C~|S
TOTAL WET WEIGHT (g) 97.87 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 49.59
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 5 BEAKER TARE: 113.2300
TOTAL DRY WT (g) 156.7600
SAMPLE WT (g) 43,5300
SIEVE SIZE (mm) () (%) % FINER COMMENTS
0.5 12.5 0.0000  0.00% 100.00%
0.375 9.50 0.0000 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 4.75 0.0000 0.00% 100.00%
10 2.00 0.0000 0.00% 100.00%
40 0.425 0.1763  0.36%  99.64% SAND,PLANT
60 0.250 0.0184 0.04% 99.61% SAND,PLANT
120 0.125 30046 6.06% 93.55% SAND,PLANT
230 0.063  20.3721 41.08% 52.47% SAND,PLANT
<230 <0.063  20.2304
TOTAL WT 43.8018
RECOVERY (%) 100.62%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK [ 15 ] Awt(g) (%) %FINER
TIME MIN HYDROMETER TEMP C K DIAM (mm)
2 10.0 21.0 ] 0.0137 [ 0.0370 8.5000 26.45% 26.45%
5 9.0 0.0137 | 0.0235 7.5000 3.11% 23.34%
15 8.0 0.0137 | 0.0136 6.5000 3.11% 20.23%
30 7.0 0.0137 | 0.0097 55000 3.11% 17.12%
60 6.0 0.0137 | 0.0069 45000 3.11% 14.00%
250 5.0 210 | 0.0137 | 0.0034 3.5000 3.11% 10.89%
1440 4.0 21.0 | 0.0137 | 0.0014 25000 3.11% 7.78%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL  0.00% % SAND 47.53% % CLAY/SILT 52.47% MEAN (mm) 0.0467 MEDIAN 0.06
% SOLIDS 50.67% % WATER  49.33%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

CLIENT SAMPLE ID: 108785-5

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715

FAX: (206) 632-2417
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417
ASTM D422 PARTICLE SIZE
ANALYSIS DATE:  10/20/2002 LAB SAMPLE ID: SOU00226A6
ANALYST: S NIELSON CLIENT SAMPLE ID: 1087856 BF ~\&¢ - (o
TOTAL WET WEIGHT (g) 101.03 PERCENT SOLIDS @ 105C 49.94%
TOTAL DRY WEIGHT (g) 50.45
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 6 BEAKER TARE: 712.9000
TOTAL DRY WT (g) 157.9300
SAMPLE WT (g) 45.0300
SIEVE SIZE (mm) () (%) % FINER COMMENTS
0.5 125 0.0000  0.00% 100.00%
0.375 9.50 0.0000 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 4,75 0.0000 0.00% 100.00%
10 2.00 0.0124  0.02% 99.98% PLANT
40 0.425 01113  0.22%  99.75% SAND,PLANT,SHELLS
60 0.250 0.0959 0.19% 99.56% SAND,PLANT
120 0.125 1.8100 3.50% 95.98% SAND,PLANT
230 0.063 155580 30.84% 65.14%
<230 <0.063 27.8087
TOTALWT 45.3981
RECOVERY (%) 100.82%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK Awt(g) (%) % FINER
TIME MIN HYDROMETER TEMPC K DIAM (mm)
2 12.0 21.0 ] 0.0137 | 0.0365 10.5000 29.60% 29.60%
5 10.0 0.0137 | 0.0234 8.5000 5.64% 23.97%
15 9.0 0.0137 | 0.0136 75000 2.82% 21.15%
30 8.0 0.0137 | 0.0096 6.5000 2.82% 18.33%
60 7.0 0.0137 | 0.0069 55000 2.82% 15.51%
250 5.0 21.0 | 0.0137 | 0.0034 35000 5.64% 9.87%
1440 4.0 21.0 | 0.0137 | 0.0014 25000 2.82%  7.05%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL  0.00% % SAND 34.86% % CLAY/SILT 65.14% MEAN (mm) 0.0391 MEDIAN 0.05
% SOLIDS 49.94% % WATER 50.06%




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417
CLIENT SAMPLE ID: 108785-6 RF-BC-\16
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- T AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE:  10/20/2002 LAB SAMPLE ID: SOU00226A7
ANALYST: S NIELSON CLIENT SAMPLE ID: 1087857 Br-&c- 1+
TOTAL WET WEIGHT (g) 102.20 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 56.72
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 7 BEAKER TARE: 105.8200
TOTAL DRY WT (g 159.3000
SAMPLE WT (g) 53.4800
SIEVE SIZE (mm) (9) (%) % FINER COMMENTS
0.5 125 0.0000  0.00% 100.00%
0.375 9.50 0.0000 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 475 0.0000 0.00% 100.00%
10 2.00 0.0000 0.00% 100.00%
40 0.425 0.3195 0.56% 99.44% SAND,PLANT,ROCKS,SHELL
60 0.250 0.2795 0.49%  98.94% SAND,PLANT
120 0.125 13.6010 23.98% 74.97%
230 0.063 211117 37.22% 37.74%
<230 <0.063 18.2339
TOTALWT 53.5456
RECOVERY (%) 100.12%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK Awt(g) (%) % FINER
TIMEMIN  HYDROMETER TEMP C K  DIAM (mm)
2 10.0 21.0 [ 0.0137 [ 0.0370 8.5000 26.63% 26.63%
5 9.0 0.0137 | 0.0235 7.5000 3.13% 23.49%
15 8.0 0.0137 | 0.0136 6.5000 3.13% 20.36%
30 7.0 0.0137 | 0.0097 55000 3.13% 17.23%
60 7.0 0.0137 | 0.0069 55000 0.00% 17.23%
250 5.0 210 | 0.0137 | 0.0034 3.5000 6.26% 10.96%
1440 40 21.0 | 0.0137 | 0.0014 25000 3.13% 7.83%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL 0.00% % SAND 62.26% % CLAY/SILT 37.74% MEAN (mm) 0.0687 MEDIAN 0.08
% SOLIDS 55.50% % WATER  44.50%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 6322715  FAX: (206) 632-2417

CLIENT SAMPLE ID: 108785-7

Br-8C -\

PERCENT FINER BY WEIGHT
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

ASTM D422 PARTICLE SIZE

ANALYSIS DATE: __10/20/2002 LAB SAMPLE ID: SOU00226A7-DUP Lak
ANALYST: S NIELSON CLIENT SAMPLE ID: ___108785-7-DUP_RF-Be -1 A“"P
TOTAL WET WEIGHT (g) 103.90 PERCENT SOLIDS @ 105C
TOTAL DRY WEIGHT (g) 57.66 '
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 7-DUP BEAKER TARE: 115.8500
TOTALDRY WT (g)___ 164.8100
SAMPLE WT (g) 48.9600
SIEVE SIZE (mm) @) (%) % FINER COMMENTS
0.5 12.5 0.0000  0.00% 100.00%
0.375 9.50 0.0000  0.00% 100.00%
0.25 6.30 0.0000  0.00% 100.00%
4 4.75 0.0000  0.00% 100.00%
10 2.00 0.0000  0.00% 100.00%
40 0.425 0.0987 0.17% 99.83% SAND,PLANT
60 0.250 0.2907 0.50% 99.32% SAND,PLANT
120 0.125 12.7999 22.20% 77.13% SAND,PLANT
230 0.063 19.5667 33.93% 43.20%
<230 <0.063  16.2451
TOTALWT 49.0011
RECOVERY (%) 100.08%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK Awt(g) (%) % FINER
TIME MIN HYDROMETER TEMP C K DIAM (mum)
2 10.0 21.0__[ 0.0137 | 0.0370 8.5000 25.94% 25.94%
5 9.0 0.0137 | 0.0235 7.5000 3.05% 22.89%
15 8.0 0.0137 | 0.0136 6.5000 3.05% 19.84%
30 7.0 0.0137 | 0.0097 55000 3.05% 16.79%
60 7.0 0.0137 | 0.0069 55000 0.00% 16.79%
250 5.0 210 | 0.0137 | 0.0034 3.5000 6.10% 10.68%
1440 4.0 21.0__| 0.0137 | 0.0014 25000 3.05% 7.63%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL 0.00% % SAND 56.80% % CLAY/SILT 43.20% MEAN (mm) 0.0624 MEDIAN 0.07
% SOLIDS 55.50% % WATER  44.50%
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417
CLIENT SAMPLE ID: 108785-7-DUP 'BF_. %C_. ‘q, Lab M
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- AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715 FAX: (206) 632-2417
ASTM D422 PARTICLE SIZE
ANALYSIS DATE:  10/20/2002 LAB SAMPLE ID: SOU00226A8
ANALYST: S NIELSON CLIENT SAMPLE ID: 108785-8 BF-R¢-2 6
TOTAL WET WEIGHT (g) 99.15 PERCENT SOLIDS @ 105C 73.86%
TOTAL DRY WEIGHT (g) 73.23
SIEVE FRACTION
SIEVE FRACTION - SAND GRAVEL BEAKER # 8 BEAKER TARE: 115.0700
TOTAL DRY WT (g) 187.2300
SAMPLE WT (g) 72.1600
SIEVE SIZE {mm) (9) (%) % FINER COMMENTS
0.5 12.5 0.0000 0.00% 100.00%
0.375 9.50 0.0000 . 0.00% 100.00%
0.25 6.30 0.0000 0.00% 100.00%
4 4.75 8.1669 11.15% 88.85%
10 2.00 15.8910 21.70% 67.15%
40 0.425 7.7530 10.59% 56.56%
60 0.250 16525 2.26% 54.31%
120 0.125 23.0642 31.49% 22.81%
230 0.063 13.2653 18.11% 4.70%
<230 <0.063 2.6467
TOTAL WT 72.4396
RECOVERY (%) 100.39%
HYDROMETER FRACTION - SILT CLAY
SAMPLE TIME (20C) BLANK Awt(g) (%) % FINER
TIME MIN HYDROMETER TEMP C K DIAM (mm)
2 5.0 21.0 0.0137 | 0.0380 3.5000 7.07% 7.07%
5 4.0 0.0137 | 0.0241 2.5000 2.02% 5.05%
15 4.0 0.0137 | 0.0139 25000 0.00% 5.05%
30 4.0 0.0137 | 0.0099 2.5000 0.00% 5.05%
60 4.0 0.0137 | 0.0070 2.5000 0.00% 5.05%
250 3.0 21.0 0.0137 | 0.0034 1.5000 2.02% 3.03%
1440 3.0 21.0 0.0137 | 0.0014 1.5000 0.00% 3.03%
PHYSICAL PROPERTIES
DISTRIBUTION % GRAVEL  11.15% % SAND 84.15% % CLAY/SILT 4.70% MEAN (mm) 1.0684 MEDIAN 0.22
% SOLIDS 73.86% % WATER  26.14%




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CLIENT SAMPLE ID: 1087858 BF —C — 2 (o

PERCENT FINER BY WEIGHT
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